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TaxiCom 95 is an update and extension of Taxi-Based Paratransit Technology/Operation
Packages in Europe, a technical survey prepared by EcoPlan-in 1985 and distributed by the
U.S. Department of Transportation/Federal Transit Administration’s (FTA) Technical Assistance
and Technology Sharing Program. The coverage of this" report is limited to European
developments and accomplishments. However, it is_ intended to serve U.S. transit,
paratransit, and taxi operators, planners and pollcy makers in understandmg the state-
of-art of taxi paratransit operations abroad.

The objective of this report is to provrde an authoritative overvrew of the European Taerom
practices and accomplishments. The definition of TaxiCom includes a wide range of
computer, and communications technologies applied to or applicable not only to the taxi
industry, but also to transit and especially paratransit operators. It encompasses
computer dispatch, mobile data transmission, fleet management, accountmg and
management software, PABX telephone systems, “smart” taximeters, cellular/Global
System for Mobile (GSM) communications, magnetic card readers, vehicle Iocatlon
systems and a host of similar related technologies.

Our colleagues in the U.S. have been keenly aware of the need to update the general
knowledge about the technological evolution and. application of TaxiCom systems. European_
taxi operators continue to lead the way in terms of technology, and perhaps even more
significantly, in the array and quality of services offered to customers. “U. S
communities, transit/paratransit operators, and taxi firms can contmue to Iearn a great
deal from the European applications of TaxiCom. , ;

TaxiCom-95 has been prepared by EcoPlan International of Parls France, in collaboratlorr with
the Leber Group of Bilboa, Spain, and by Gardner Consulting Planners. (GCP) of ‘Carson,
California, which provided management of the study EcoPIan Internatlonal is a well- know

international research group that has been-actively charting urban’ transportatlon technology” :

and institutional developments for many years. EcoPlan was responsrble for the preparatlon of
the earlier 1985 study. The Leber Group has spemahzed in provrdlng technical and engmeenng
counsel to public and private transportatlon enterprises. - Project research was carried out over
a six month period in 1994 and 1995 by a team working under the direction of Eric Britton,
Managing Director of EcoPlan International, with actlve collaboratlon by the Leber Group

GCP has provided a wide range of technical services to: the bus.and rail transrt/transportatlon
airport, aerospace technologies, and other ground transportatron sectors Throughout the
study, GCP provided the EcoPlan/Leber team with the: gurdance “contractual support, and
perspective that was important to make this study apphcable and valuable to U.S. readers and
potential technological or operations users. GCP’s effort was led- by Darcy E. Coles, Vrces B
President and Bedros Enfiedjian, Project Manager. The combination of these teams was
designed to bring about a integration of the European and U.S. perspectives. :




The scope of thls study; has been llmlted

Taerom Fewer us. commumtles and transportatlon operatlons appear to be
evaluating the possrbllltles for. TamCom technology appllcatlon in the same broad,
systematic manner that is happemng in Europe ~This trend: is unfortunate, considering
the fact that the technology is: avallable, the economlcs appear favorable, and the: market t
needs clearly exrst L S e A e :

seem to create a Ioglcal approach to appel’:to the hlghly mdlwduallzed of the u. S
transportatlon consumer. :

An addltlonal |ncent|ve to advancrng both the state of the art and the state. of TaxnCom ,
appllcatlon inthe U.S. context. is the: evolvm na ‘evof:'the U.S. transu industry. Once only
a fixed-route opera:tlon, us. communi volved to include a wide range of
ffpersonallzed paratrans serwces, meetmg inter nediate needs between transit and taxi.
Due to the expansion of shuttle bus and van: serv es serving airports, universities; and -
busmesslshoppmg centers, -ridersh ip: has mcreased enormously : ‘in the decade since the
initial EcoPlan report was: prepared The requnrements for compllance with:-the Americans -
for Disabilities Act (ADA) of 1991, have also greatly increased the need for U.S.
communl:tles to serve the speclallzed needs of the physmal{lyvschallenged customers

Many communltles have chosen to expand paratransnt as the most effectlve way to serve the
needs of the physically. challenged community.: Paratransn systems ‘have struggled to
mcorporate the technolo resv*reqwredf-ato _serve. thls;'lmportant cllentele m a timely
fashion. In addi ion,. ey '

i lzed needs of thelr markets. A
h ol Reglonal Mob|l|ty at the 1994
! (APTA) Annual Conference by Emile A. Gardner,
Partner of GCP “We suspect that many. ¢ ese types:of spemallzed transﬂ services, as well
as taxis, can beneft from the technologles mhﬁ ,ent in Taerom s

The EcoPlanILeber/ GE '“Feam see: the potentlal for mtegratlng the results and lessons
gained from this E ean tudy, into the overall Strateglc Plan programs and policies

of the Federal -'erans ':Adml; stratlon, and other dlws:ons wnthln the U S Department of
Transportatlon e el el - .

Specifi cally, the consultant team recommends burldmg upon the base establlshed by this
study. A useful first step mlght be, to develop a summary update of some earlier surveys
that: have explored the: opportunities for TaxiC |mplementat|on over the past decade. . This
update could benef crally mclude the lates in rmation on ‘current TaxiCom deployments,




and the state-of-the-art of computerized paratransit and taxi dispatching in the U.S. and
Canada. It can also examine rather carefully, the overlaps in such related areas as Dial-a-
Ride, Demand Responsive Transit (DRT), vehicle location technologies, and most
recently, Intelligent Vehicle Highway Systems (IVHS), now Intelllgent Technology
Systems (ITS)

TaxiCom advances may also be useful in other Federal Transnt Admmlstrauon
applications, especially those * being diligently pursued in the Advanced ' Public
Transportation Systems (APTS) program. As part of the APTS, FTA has undertaken
studies on “Smart Commuting”, “Smart Cards”, “Travlink”, “Genesis”, Mobility
Management, Automatic Vehicle Location and Smart Bus Evaluations for various states
and localities. In addition, FTA has had a major study -underway to develop requirements,
and standard support, for advanced passenger transportation systems. While these
efforts have not focused specifically on taxi-based technologies, TaxiCom ‘95 suggests
pursuing the integration of TaxiCom technologles and appllcatlon within the overall
APTS framework. : :

An evaluation of the feasibility of the potential uses of TaxiCom applications in the U.S. would
be an important and crucial first step in identifying the specific potential for TaxiCom
implementation of U.S. transit, paratransit, and taxi operators. A comprehensive: ‘study
approach will require that the information and insight be interpreted and packaged in a manner
that will be directly useful to this U.S. industry. This should also be useful to communities,
which are on the lookout for innovations to increase mobility, and to eliminate transportation
barriers that presently confront many of our communities and their residents. - lt' is here that the
challenge will be the greatest to overcome.

Peter Johnston of the European Commission presented the .challenges that need to be
addressed by public policy makers on his continent, by these words:

“European cities and regions are the motors of economic and soc:al change
They face challenges in congestion, mobility, environmental quality and
employment renewal. The cities and the regions must take the initiative, within
the context of national and European policies. The pioneers in the: rethinking of
mobility, work and city planning will set the agenda for those that follow.~”‘

Gordon Linton, Federal Transit Admmlstrator in descrlbmg the UsS. challenge artlculated a
similar sentiment: ,

“Over the next twenty years, we must improve public transportation, if we are to.
meet the travel needs of all Americans, particularly those residing and working in -
congested areas. Research on travel needs shows that we cannot:meet these
needs solely by building roads. In congested travel corridors, we must make
transit a more effective alternatlve to dnvmg a car. Thls means mcreased capttal
investment.”

From these two perspectives, it seems evi‘dent‘t_hat transportation challenges; on both
sides of the Atlantic, do in fact share common threads. - If the:concepts described in




TaxiCom ‘95, are put to work in the uU.s. envnronment, we would be a step closer in
prowdlng technology solutlons for the moblhty challe[,vges face, us .!“, the 21st




This report maps the development of TaxiCom systems in Europe since their first appearance
in 1978, and assesses applications and implications for operators, communities and
transportation planners at local, regional and national levels. It has been prepared specially to
inform communities, operators, suppliers, policy makers and other interested parties of the
situation of this new industry, its state-of-the-art applications and its potential.

TaxiCom is a term coined by EcoPlan in 1985 to cover a wide and increasing range of
computer, commuter and communication technologies, applied or applicable to the taxi
industry. In a stricter, technical sense, it encompasses computer dispatch, mobile data
transmission, fleet management, accounting and management software, PABX
telephone systems, “smart” taximeters, cellular’/GSM communications, magnetic card
readers, vehicle location systems and a host of similar related technologies. If the full
potential of these technologies is harnessed, TaxiCom, in its broader sense, can be a vital
means of reshaping the way in which taxis operate, and the way in which taxis are viewed
by both the community and public sector.

The origins of what can now be considered an industry dates to the mid-1970s in both North
America and Europe. As the following two charts clearly indicate that, after a rather slow
start, development of TaxiCom type systems in Europe has been quite rapid since 1985,
and has almost mirrored the speed of development of the two mdustnes on which it
depends most.

Evolution of TaxiCom: # of Vehicles Evolution. of TaxiCom: Systems
29949
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As computer and communications capabilities have developed, the initial capital
_ investments necessary to develop and operate a TaxiCom system, have been reduced
significantly, in parallel with an increase in performance, modularity and reliability. As a
result, there has been a significant surge of both operators and suppliers in the last
decade. However, this surge is relatively still in its infancy stage_of development. As
the charts suggests, the bulk of the potential market still lies ahead in the future.




of software and hardware in performance and b'u/dgetary‘ S|derat|ons Software |s
' progressuvely taklng the lead, as the cost-to-performance ratlo of hardware |mproves
over t|me , : , %

“telecom” glants However initially
; xu"mdustry as a market, with
i As.a result, product llnes were
not,evolve m step wnth the‘

o ‘ s : and later attempted to
market the acqu:red knowledg‘ '« Most;lof these attempts were unsuccessful ,

however}; essentually due to erro

“market share. It also covered the initial outlays of capital,
Thls study could not |dent|fy any operatonj who has abandoned or subsequently




Throughout Europe, the implementation of these technologies has definitely accelerated.
In the Scandinavian countries where European‘TaxiCom initially -developed, most large
operators have already installed modern systems, and/or are looking to upgrade.

Meanwhile, smaller operators are purchasing, or looking to purchase, modern multi-
company TaxiCom systems (in which more than one operator ‘can independently and
discreetly function on a single TaxiCom network). In the United Kingdom the number of
on-line vehicles has increased rapidly, mainly because competition has accelerated the
rate in which operators are leaving manual dispatching, and are opting for computenzed
dispatch systems. In countries such as France, Germany and ltaly, which did not have
operating Tax:Com systems running prior to 1990, new systems are being lmplemented at a
rapid pace as shown in Table 1.

Table 1: 1995 European Deployments of TaxiCom Systems by Country
- [1990 figures are shown in ( ) for companson]

Country #of #of " % Change
, systems . vehicles - (vehicles)
Austria 8 (M) 3,326 (130) 2,4585
|Denmark 2 O . 460] (%) . -l
Finland - 1 0) 350 (9)] --
France 5 (0) - 4,870 -
Germany 7 (0) 4,355 ; o -l
Italy 21 - (0) 3,421 ’ =
Netherlands 1 1 580 (580)| 0
Norway 7 (6) 2,613 (2,330) 12.15
Sweden 6 S(B) 2,914 (2,914) O
Switzerland ‘ 5 (1) 1,790 (400) - 3475
United Kingdom 6| &) 5, 270 (1,630)| " 223.31

The cost involved in acquiring a TaxiCom system, has also evolved considerably in the
last ten years. These costs are somewhat difficult to estimate, since each operator has
different . needs concerning not only performance, but also - computer and
communications hardware and software. Fleet size has a direct influence on the cost of
their internal allocation. For fleets of 500 taxis and up, costs tend to be more or less
equally spread out. Fixed costs. (i.e. the expenditures necessary to equip the control
room and establish the communications hardware base), make up a large percentage of
the capital outlay for small operators. A rough estimate of the investment necessary to

! France, Germany and Italy combined now represent in excess of 42% of on-line vehicles.




;also be kept m mmd ¢ hat operators can now\ share a Ta
-options and. mcludmg the control .rool
‘significantly reduce costs, and is an. especlally Vtable alternatlve for. small operators

moblle equupment

operatmg in adjacent commumtles

fully-equip an operator with-a ﬂeet of 500 tax1s :
‘the control room and commumcatlons base, and
Fixed costs can ﬂuctuate

fppmx,mately szoo ooo-$4oo 000 for
1$3,00

i;offered and
Iar sized fleets.

-hardware
‘It should

Som system (multl-company
“and commumcatlon ‘base), which. can

The followmg table |Ilustrates the range of actual costs where avallable encountered by
operators of different modern TaxiCom: systems : . :

Table 2: Cooperating Operators

# ‘Operator #of | Supplier | System | Date | Total Costs |1995US
| taxis | L {Installed ~ Dollars
1 |Taxi Bleus ~ “Indelco/  "Basic" |
-~ |(Paris) 2000 |Pragmatic | w/GPS | Sep, 95 FF. 30M 157,200k
2 |Computer Cab ~ {Computer Cab -Self- :
Co. (London) 2500 |Co. - |developed| 1989 N/A
3 |Glasgow B - - ,
JTOARS. Lid. | 480 |GMSI MDCS | Jul, 93 £500k 800k
4 [Hansa Funk Taxi : ‘ ‘ 1990~
(Hamburg) - 600 {Indelco AG - "Simple" 1991 DM 2.6M 3,900k
5 |Linkoping Taxi ' , ; 1 ;
~ |Econ Union 89 |Volvo/Ericsson | Taxi-80 | 1984 SKr 4M 30,600k
6 |Taxi Asker og : : : : ‘ NKr 1.3M - 1984] 208k
|Baerum (Hovik) | 300 |Volvo/Ericsson | Taxi-80 | 1984 |NKr4.5M - 1994] 720k
7 |Taxi Gothenburg| 615 [Volvo/Ericsson | Taxi-80 | 1982 N/A ‘
8 |Taxi G7 (Paris) | 2000 [Motorola -~ MDI May, 92 FF. 50M 262,000k
9 |Taxisentralen ' :
Drammen 94 = |Volvo/Ericsson | Taxi-80 1986 NKr 8M 1,280k
10 |Taxi Zentrale . ~ | DM 250k - 1989 | 375k
Stuttgart 700 {Innova/Unitax | Self- 1989 | DM 80k - 1992 | 120k
‘ |configured| - DM 80k - 1994 | 120k

The reduced costs and mcreased benefits of TaX|Com, coupled with the success of on-
line taxi operators, has transformed mltlal aversion to this new technology, to a whole-
hearted embrace from an industry which tradltlonally reS|sted change More and more
operators are coming on-line, and those operators already using TaX|Com are upgrading and




‘expanding their systems. These technologies allow a modern system to be put in place,
using existing hardware and software, thus allowmg operators to further reduce costs
'and increase the Ilfe of past mvestments : SR e

Technology currently allows a: modern system to be putin place, using  much of exrstmg
hardware and software - thus allowing operators to reduce: costs and increase the life of
past investments. The gains in productivity ‘and-market: share, the simplification of
record-keeping and report generation, reduced stress and absenteeism, and the overall
improvement in service, all have apparently : been ‘convincing to management,
passengers, dispatchers, drivers and communities alike about the virtues of TaxiCom.
The departure from traditional taxi management and operations seems irreversible, once
operators engage themselves with a TaxiCom type of operations. As the movement
accelerates and we approach the year 2000, it seems evident that TaxnCom is
progressively becoming the norm, rather than the exception.




‘somety 1
Packages in Europe Wthh was publlshed

mnovatlve paratransrt technology and
_ then begmmng to come on l|ne T

there have been some developments and deployments along these llnes in the Unlted States
and Canada, there can be no doubt that |t |s Europe that |s the real hot bed of these
'developments o ) S i

‘The present report offers an update and extensmn of that onglnal fsurvey ln it we have
‘attempted to document the present state-of—the-art of these: nd technologles chart
the evolution of what can now legltlmately be referred to as the "TaerOm Industry, and detail
the results and experiences of European operators suppllers and communltles who have been
and are mvolved in the Taquom’ expenence o :

At the tlme of the orlglnal report we conjectured that wnth the advent o I ese new technologles
) ommunltles Whlle

,(through the Taxucard scheme)
the private sector and has redet“ ned the way in wh ch

2This report c¢an be usefully read agamst the background,prov" mall number of reports that -
appear in the closing blbllography, which will help to set these"jbastcally technologlcal issues in the broader
context of institutions, practices and public policy. :




The benefits of TaxiCom are varied and may or may not be obvious to our readers. TaxiCom is
a computerized (or computer assisted) dlspatchmg and a Iot more. A quote from our 1985
report may shed some Ilght on this: S :

The benefits of this technology are not restricted to dispatching, where the efficiency
gains have been shown to be considerable. The central computer can also be
employed to calculate demand, and both, to plan fleet requirements and allocate taxis
within the city accordingly. This further increases TaxiCom’s ability to provide superior
service, since the vehicles can be positioned closer to the areas where they will be most
needed. At the same time it ensures appropriately heavy usage of all those vehicles
that have been slated for service within the per/od

Furthermore, there are a wide range of fleet management tasks that can be performed,
with heretofore unachievable levels of detail and efficiency, as a result of 'applying the
new computer resources to such tasks as planning, standing account management
route planning for package delivery and ridesharing. Of course there are other ways of
using computers in taxi management to achieve these objectives, but the beauty of
TaxiCom is that it provides a means for linking virtually all aspects of management to
daily operational procedures, so that repomng can be greatly simplified and more
accurate.

It is our finding that the benefits of computerized fleet management...may just turn out to
be the most important of the longer term advantages of such systems. To this end, the
report recommends that when considering communities and companies, give close
attention to this part of the TaxiCom equation when they are deciding about and
planning their new system. :

A second message which we feel is worth stressing is that the places most likely to turn
to TaxiCom (and to benefit most from it) are just those communities and taxi operations
that have already taken some steps in this direction. Thus, TaxiCom gives them, as
much as anything else, not a magic wand to transform their otherwise failing or
moribund operations, but rather a structured program along which to channel yet furfher
operational, technological and management improvements.

Among the most enticing aspects of TaxiCom is the potential for yet further innovation

" and improvement which provide a way to “loop” daily operational results back into the
management information system of the taxi company, in a way in which is at once easy
to do, low in cost and highly effective. Because of this structure, the system and service
can continuously be refined and improved on a continuing basis without needing major
new investments and disruption, and which can be effected with little adjustment to the
existing technology.

Ten years later these observations still ring true. While TaxiCom has made considerable
strides in regards to technology, the underlying rationale as to who should be using TaxiCom
and why it has not changed much since its inception.. Operators and communities should keep
this in mind as they read the pages that follow. . : .




1.2 The Broader Pro;ect and Pollcy Background

The main lead in mvestlgatlng these systems in Europe has been taken by EcoPlan, under the
general guidance of Gardner Consulting Planners, in association with the Leber Group, under
not one but two on-going programs- which would be useful to mentlon bnefly by way of
background to the detailed information that follows. ~ : :

The first of these is the series New Transportation and Technology, which was first initiated in
1969 and which to date has seen preparatlon of more than forty major reports surveying new
technology developments in the  fields -of transportatlon and related communications
technology. These reports have looked into leading edge developments in terms of new
transportation systems, motors, fuels, communications and locations systems and vehicle
designs. The point is that the present survey of innovative drspatchlng -and control technologies’
for taxis is clearly in the same broad range of these studles

However, this is not the view the most current studles and professronal concerns leading up to
the present project. - A thoroughly- ‘social technology such as TaxiCom cannot, of course, be
“understood in a vacuum, and therefore needs to be looked at and understood in its broader
human and institutional context. ‘With*this in view, we camed out: this survey also as- anf
: extensron of a second, on-going program ‘entitled ACCESS. T ’

EcoPlan established ACCESS in 1988 as an independent mternatlonal collaborative and
support program, aimed directly at the challenge of first defining and’ then implementing sustain-
able transportation systems. The program is built on more than two decades of cross-
disciplinary research and advisory work wrth the problems of transportatlon the economy,
energy, environment, industry and ‘quality ‘of Ilfe and more generally wrth the broader
challenges of managrng technology in socrety : ' :

The followmg ten pornts hlghllght the main concerns: of thls program and provide the broader
context within which we will examine the very specrflc technologles and operational approaches
surveyed in this report.

1. Trangportatlon Systems of Cltleg Are In Trgubl

ln most places around the world, our transportatlon ‘systems are no longer workmg effectively.
This is-causing major problems of environmental degrada’uon lost time in traffic, declining life
quality, and: unaffordably high levels of publlc mvestmenv.'* ltis. also imposing greater costs on

local businesses and the community as a whole. ‘This already bad situation is made worse by
the fact that the traditional methods of dealing with the problems (such as infrastructure
construction and other forms of traffic facilitation) are no longer able to cope with them.




2, Priority On Protecting The City

The city is the cradle of our civilisation, among ‘our most precious historical, architectural,
economic and.cultural heritages. The goal of public policy in all areas, therefore, must be to
enhance and protect our cities and those who live there -- so that they can continue in the 21st
century to play the same dynamic and civilising role for our society that they have in the past. -

3. Transportation Is But One Building Blg'gk, Of A Healthy City

The transportation sector must be approached as a means, not an end or objective, of public
policy. - All decisions concerning transportation matters must be taken in the context. of .the'
overall requirements of the city, the region and the people who live and work there.
Transportation is but one part of the whole urban/regional system. : :

4. Systemic Complexity

The common point that unites most cities is that their transportation problems have in most places
reached such a degree of seriousness and complexity that it is no longer possible to "fix" the
system by introducing individual or piecemeal measures. Despite what many people claim, there
are no simple answers. Transportation matters in cities evolve out of situations where one thing
touches and influences another, and then yet another in turn. Thus, a coherent, broad-based,
multi-level program and systems approach becomes crucial. This would mean a major departure
with past policies and practices.

5. Limits Of Understanding

Since virtually everyone who walks or drives considers himself an expert on these matters;.
there will never be any shortage of opinions and advice. Most of this counsel, however, suffers
from at least two fundamental drawbacks. First, few people actually have sufficient knowledge
concerning how these problems are being handled at the leading edge in other places.
Second, such recommendations usually reflect specific "point" concerns -and solutions; which
do not take into account the complex systemic nature of the issues. : :

6. Deep Knowledge Of The Community

N

Those responsible for policy decisions must be willing to go back and develop a profound
understanding of the key economic, social and ethical issues which lie at the base of a
transportation system and the community. - This requires not only: knowledge, but also great
patience and imagination. Any plan that rushes to specific technical recommendations without
first considering these basic issues and their complex relationships is. unlikely to attain its-full
potential. 0 e '

7. Daily Life Focus

The only valid focus for transportation policy formulation in a democratic society is the citizen in
his or her daily life. This is a distinction that has not always been respected in the past. Policy
should not address itself to the requirements of car traffic, the infrastructure, or the glorious




things you can accompl N Wit
qurrements of a wrde ra g ge of people as they go about the

oriented to serve the ordinary re-
usiness of their daily lives.

Our towns and crtles now have a unlque opportunrty to shape thelr transportatlon systems for
the 21st century.: _This: opportumty wrll not be repeated The cost of continuing with the old
transportation phllosophy andl_,i jel = i€ ::f,:To profit from this opportunrty,
those responsrble must look ca -efully*and wrth il aglnatron at the actual circumstances that
prevail locally and. address them - "th good knowledge of how S|mllar problems are berng
approached in other leading cities. : v i :

. V D|ffernFur

Because of the structural changes thatwaref raprdly transformmg all of socrety, there can be no
~doubt that our towns and cities will- be very ,rfferent places in the. 21st century. from:-what they:
are today. . Life styles economlc a“angements ‘land -use, technology, work ‘concepts,
envrronmental pressures. ’e;organrzatron communlcatrons ducation, leisure patterns etc.,

will-all be vastly deerent from those we;, 'now today == with far i:reachrng |mpl|catrons for the
transportatron system ‘ : . .

-10.

Be ' nd Tr‘ n

The quality of the decisions made in the transportatron sector and the ‘processes: behrnd them
tell us much about how a crty is domg in th 1§ vareas as well' V,The problems transportatron

endemrc unemployment and other rec
transportation sector can lead the way. toward ,
which reach-more: deeply into the fabnc of ; ',; Y.
and, then lay: the- groundwork for genurnely collaboratlve solutrons that have a chance of
success.

| The seventh and final. chapter of thrs report Iooks at the vanous technologres and systems |
,approaches and attempts to comment on: therr prospects from thls broader perspectrve ORE

1. 3 Methodology

In order to update and extend the ﬁndrngs of our 1985 report we re-contacted where possrble ,
all prevrously-featured ope rator ' wps as ell as operators from all
major European countries, Nort ippliers

around the world




sales and marketing materials and other publicly - available ‘information. . Obviously not all
information collected has been included in this report::’.”“However, we have attempted to include.
enough information so that readers, no matter what their previous level of familiarity with these
technologies, will understand TaxiCom, its implications, and what is needed to be done to get a
system up and running with a minimum of difficulty and potentially expensive errors.

The information accumulation process was naturally . influenced by the ‘European TaxiCom
“deployment”. This process thus largely targeted the 'more substantial markets such as the
Northern European, in general, and Scandinavian markets in particular. However we have also
made a considerable attempt to include as many regions and countries as possible from
varying socio-economic and geographic backgrounds so as to provide a broader picture: of the:
diffusion of these technologies in Europe.

A three-stage information gathering process was implemented with cooperating operators. In
the first stage, operators in those countries using,” implementing or purchasing a TaxiCom-
system, were sent a TaxiCom Profile Questionnaire (Appendix A) and asked to return the
filled-in form sheet and their remarks. The second stage included the preparation of a profile
draft for each operator.” The third stage included a series of telephone interviews and-fax
exchanges, the result of which was the final operator profile. Wherever possible site visits were
included in stage three. Of the completed profiles, only those which presented ‘a special
diversity, i.e. operators of all sizes, with different systems, from different geographic or
demographic areas, were included. ' S e

Suppliers are more numerous and heterogeneous in nature today than in 1985. We have
contacted, where possible, the suppliers presented in our 1985 report, and all those who seem
to be playing a role (or could potentially) in the European TaxiCom market. An attempt has
been made to capture the full range of supplier types; including small to large sized, established
and new, turnkey and segmentalized, hardware and software. All suppliers were asked to
furnish sales, marketing and training materials: and other relevant available information.
Personal interviews were conducted extensively which identified interesting information. Much
of this information, as can be assumed, was supplied off the record, and therefore ‘cannot be
reproduced in this study. Meetings with vendor representatives were also carried out whehever
possible.

The information gathering process concerning vendors was in many cases more difficult than
one would imagine. This illuminates the rapidly changing structure of the supply side of the
TaxiCom market during the last decade and the ensuing lack of cohesion among some larger
suppliers. Profiles were compiled for all suppliers who supplied sufficient information (and even
for those that did not) but who were deemed too important or potentially important to omit.

The “information gathered from other interested groups' (city planners, various ministries,
community leaders, public transportation representatives, journalists et al.) appears in various

3 Among these: commercial confidentiality of information shared with us by suppliers, detailed marketing
information which does not belong in this report, considerable masses of technical information which can -
be obtained from these sources in due course, and, finally, much institutional detail which is site specific
and not necessary to the full understanding of these materials. ‘ R C




places in this report These groups: have a lot more to add to the Taerom equatlon than
perhaps might generally be imagined. It is ass - they will p
evolution of the mdustry, and the relatlo shij
lt serves fC

For several reasons, operators and supplrers are ' ot always dlsposed to dlsclosmg pnce/cost
information. When available this information has. been included, which is obviously sensitive to
exchange rates, system specrflcs and other factors Thus, pnces and costs mentioned in this
report:may not be representative and should be. consrdered as indicative:: That said, the reader
will find that the orders of magnitude are realisti giving: enough rnformatlon for at least a
prehmrnary decision to look into these systems more closely or not. From that pomt on, you WI||
have to depend on: your own knowledge of the busmess and ablllty to sort out fact from fi ctlon

1.5 Presentatlon of Report

This report contalns seven main chapters and several appendlces and is mtroduced by a bnef
Executlve Summary - B . A e,

The report is Iald out in such a way as to help the reader qurckly gamégood workrng knowledge.v
of TaxiCom in general and the specmcs of European TaxiCom in particular.

The materials are presented in such a manner so that those Iooklng to gain only an elementary
understandlng of the subject do not need to read the entire ‘document. - Chapter 2, “TaxiCom”.
Essentially will give the reader a basic ‘nuts and bolts’ understandlng as to the “what, why,
who and how” of TaxiCom. For some this information may suffice; however those looking to
gain understanding of TaxiCom and its role within Europe will want to contmue reading the full
report.

Chapter 3, “European TaxiCom in 1995”, provides a general overview of the status of TaxiCom
in Europe and some of its partlculantles culmlnatlng in.a case study of San Sebastian, Spain.

Chapter 4, “Operator Experience: 1980-1995", is comprlsed of ten operator profiles
interspersed with two “stories” and a section entitled “Results The operators profiled, are of
various sizes, configurations and systems. The “stories” section will give the reader a better
understanding of the different factors involved in TaxiCom, such as the planning and
implementation process, the history and development - from the operator's point of view.
“Finding and Conclusions of Main Actors” section presents the feedback of management,
drivers, dlspatchers and passengers relative to their experience with TaxiCom.

We have.included in these pages only those portions of the prewous study. necessary to ensure that the
present report can be fully understood autonomously, in the knowledge that-a.-number of our readers will
be unfamiliar with the 1985 report. For those interested in obtaining the complete 1985 report please
contact EcoPlan, 10 rue Joseph Bara, F-75006 Paris, France (fax: 331.4326.0746) or the Office of Mr.
Norman Paulhus, Office of the Secretary, US Department of Transportatron Nassif Building, 407th Street
SW, Washington, D.C. 20590. -




In Chapter 5, “The Changing Supply Scene” the supply. side of the TaxiCom equation is
elaborated. - Thirteen profiles are presented; each constructed with a different emphasis (some
are general, others technical). The idea is to present a road-map of the various facets of
TaxiCom and allow the reader to attain the degree of ‘technicality’ desired. For example the
SMS supplier profile is rather technical in nature and details. hardware whereas the Erlcsson
supplier profile details' software and programmmg SR

Chapter 6 “Planning and Implementmg Taerom is mtended as a gurdellne to help facrhtate
what can be a long and difficult process towards: rmplementatlon :

Chapter 7 “The Taxi Sector in a Time of Change -- New Roles for the Public Sector”
represents an attempt on the part of the authors to provide arguments. in favor of a more active
policy on the part of public sector institutions. Local, state and national governments can play a
role in improving the performance of this sector in ‘many ways, but this will require new
approaches and attrtudes on the part of both the pubhc and prrvate sector partrcrpants ' ‘

Appendices appearing in the back of the report include a Appendix A - the TaxiCom
Operator Proflle Form, Appendlx B-a brlef b|b||ography, and Appendlx C a glossary of
key terms.




The tefm TaxiCom was *colned by ,

technology packages and the corres ding

rather strict sense, TaxiCom can be \understood:as computer dlspatchmg technologles coupled
with advanced communlcatrons technologles (re data dlgltal PABX

4) An mcreasmg array of optlons mcludmg vehlcle Iocatlon systems
such as Global Posmonlng Statlons (GPS) credit/smart card
readers ‘automatic “call: box ”‘Iess duspatch” multl- :
company options and more :

However to consider only the “technlca
rmpllcatlons TaxiCom is more than Jus
is to ignore its true potential. When vi
technologies which: ‘ '

m- means overlookmg the broader
gy package and to view it as such
“ntext Tax1Com is an ensemble of

d in it

o significantly changes the way in whlch taxn operators do busmess

. modlfles and rmproves the ¢

¢ helps transform the publlc sector s_perceptlon of taX|s and their
potential role in the communrty,




e extends the shape and scope of the taxn market

. e_can change the way in whnch vns;tors view a glven commumty,

With TaxiCom, taxi operations can become more profitable and better perceived. Customers
find that the quality of services improves dramatically and conversely public transportation is
able to use taxis as a viable support to its service. Finally, city planners can integrate the until-
now ignored taxi equation into transportation problems/solutions. Viewed as such TaxiCom and
its corresponding technological elements are a means to an auspicious end - that is, they
fundamentally change the conception of taxis in the community.

2.2 How TaxiCom Works

TaxiCom systems have a commonality in that they are all designed to help people get taxis
when they want them and with less effort, to help drivers find their customers quickly and easily,
thus an increase in their earnings, and improve dlspatcher productivity. They share many
common attributes and modus operandi because all rely on such common elements as
computer-aided dispatching and data communlcatlons

CLIENT
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illustration - D2-2

Step 2a: Computer verifies address and searches for free vehicle in the
customer’s zone;

Most TaxiCom systems have a database of all street, names and addresses in the
operator’s service area. These can be prompted with the first letters of the street thus
reducing errors and misunderstandings between customer, call-taker and driver.” The
service area is usually divided into zones, and the system will first attempt to allocate a
vehicle already in the customer’s zone.

Step 2b: Computer scans available taxis and chooses most suitable according to

proximity and parameters defi ned by the customer. (See lllustration D2-3, shown on
next page)
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o Step 4: Driver receives trip information and accepts/refusesv order.

The driver receives the necessary. information on his MDT (no voice transmission
necessary) and informs the Central if the trip is accepted or refused with the touch of
one button. In this manner all information is clear to driver and dispatcher, since the
noise and stress involved in tradltlonal dlspatchlng is eltmmated

e Step 4a:: the driver accepts the tnp and proceeds to the plck-up pomt

The computer is informed of the driver's deCIsmn and the drlvers status is changed to
“not available”. (See Illustratlon DZ 5, below) :

IIIustration D2-5

e Step.4b: Driver refuses trip.

The computer automatically contacts the next taxi that meets the customer's
requirements, which the refusmg dnver keeps his queue number.

o Step 5: Dispatcher informs customer of order status (accepted or not) and expected
time of pick-up.

With TaxiCom, steps 1-5 can take from as little as 15 seconds to complete (one minute
being the average) and with ‘véry little chance for error. The pick-up time is extremely
accurate and often customers, unfamiliar with the performance of the system, discover
that their driver has been waiting for them for some time. In order to reduce driver




waiting times, some Taxi’Com k t tjc;-Ga'llgoutgmodules that
vautomatlcally call clients to lnform~ em of th T SN

. Step 6 Drlver plcks up customer

Upon plck-up, the dnver enters h1s Iocatlon and the zone code’ of hrs destrnatlon mto the
MDT. (See llustration D2-6, below) | ‘Some of the more’ advanced systems may indicate
a suggested itinerary (with or without a correspondmg graphlcs display).

llustration D26
& Step 7: Driver reaches destination,and‘iwnfo,rmvjs Ce'i‘;t"a\':;of.,, “free” or “soon free” status.

Some TaxiCom systems have a “soon free” status and others- have only a “free” status
(to avoid driver abuse). Dnvers mdncate the zone in which they are located, or to which
they are headmg, and receive a queue number specnflc to the zone in question.

This is a simple 1llustratlon of the “TaXICom process but one Wthh should glve the reader a
elementary understanding of how these systems generally"work It should be kept in mind
however that many systems also mclude automat’ “call boxes” in which a taxi can be ordered

“of ‘button and wnth varlous “additional




: Whatever the degree of st

2.3 Why TaxiCom?

The answers to this question depends, on who is asking - be it an operator, driver, passenger,
dispatcher, local planning board, community leader, Ministry of Transportation or. local banker.
Answers to many of these questions can be found in Section 3.2 of this report which discusses
the results of TaxiCom for the different groups involved. Other reasons which may. be a little
less obvious, will necessitate some thought and depend on a slew of parameters often
particular to a grven srtuatron ; : ~
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o It covers a fairly broad range of service and technology options, many of which are
worth looking into by communities and city planners:

o It offers considerable potential for synergy with public transportation and social services
on both operational and administrative levels;

. 1t 'facilitates accounting, p"a‘ﬁyrolll,‘vrﬁ‘:a'nag'erhent;'aﬁdﬂthe‘oollec’t\ion of d‘a’ta[stat'is’tics;

e It is compatible with Automatic Vehicle Location. (AVL) and Monitoring (AVM), WhICh can
lmprove servrce reduce traft“ ic and facrhtate crty transportatron plannrng,

"o It is. a means to |mprove the status of taxrs wrthun a communlty and |mprove the i rmage of
a crty/communlty Vis-a-vis tourlsts visitors and the business commumty,
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glance this might seem to indicate yet another example of the classic north/south split of
income, technology and social development in Europe But there is considerably. more to this
story than that prognosis. : :

As a result of this latest round of interviews, site visits and evaluation, it can now be concluded
that an operator, city or region needs to be ‘fully ready’ for such a system to be appropnate and
that th|s involves a number of consnderatlons WhICh mcludes

e Builds On Earlier RadloIComputer Experlence

Up until now, every single TaxiCom operation that has come on- hne has burlt on a
preceding and generally successful radio taxi setup. Furthermore, virtually all have
- been established operations which have, at least in part, begun to computerize -at
least. some of the functions involved in either dispatching or management. Thus,
TaxiCom' conversions’ have not, in any cases, been revolutionary, instead an
evolutionary step up the ladder from previous successful voice radio operation.
Furthermore, where there has been no previous experience wnth either radios or
computers, we have yet to see a TaxiCom service emerge. In other words,
TaxiCom will not automatically transform a floundering operation into a flourishing
one. A certain level of success is-almost a prerequisite - most successful TaxiCom
operators were previously successful traditional dispatch operators. ot

¢ Institutional Coherence of Operators

In virtually all cases, these conversions have worked in places where the taxi sector
enjoys at least a certain minimum level of what might be called mstltutlonal
coherence’. Converting to TaxiCom requires an ability to convince at least a
substantial minority of the. drlvers to use and somehow pay for the new system. In
actual fact this means either a Iarge fleet, existing radio operator or ‘taxi central’, or
some form of coherent cooperative organization which can bring together the

® Until quite recently in most places taxis have performed essentially as ‘boxes on wheels'. All the brains to
direct the vehicle have come from the driver. In.many places this is still the case, but this. has begun to
change fast. There is thus a well known spectrum of stages whereby the taxi trade in a given place will
begin to increase the information content of the vehicles and overall system. This transition goes in fa|rly
clearly delineated stages more or less as follows: (Stage 1) Each taxi on completing trip deadheads back
to assigned taxi stops or base station; (2) Selected stops equipped with special taxi radio facility (“ bornes”)
which is manually accessed by first driver in queue; (3) Voice radio in taxis... Building on this base there
are then various arrays of increased radio sophistication, computer assistance,etc., all eventually leading
to full fledged TaxiCom deployments (which themselves of course also involve a range of telecom’s
sophistication). Other kinds of less ‘systemic’ information feedback devices or loops are also possible of
course, including drivers use of normal car radios to:tune-in to stations with traffic infermation and mobile
telephones, up to and eventually including much of the new equipment being developed at the leading
edge, such as the ITS program in the United States and Road Telematics in Europe. One result of this
transition-is that the “information or intelligence content” of a taxi working in the old pattern as measured
by the cost of on-board and other supporting electronics as a percent of total hardware cost borne by the
owner/operator was close to zero, while today it is closer to ten percent (10%).- It is reasonable to
anticipate that this proportion will continue to advance as taxi operators become ever more eft" cient in their
ever more challenging operating environments. ; :




rect: ownership of some sort, or broad
ikely that a new TaxiCom system will ever

S eXlstmg owner/operators n Wlthout elth rC
. and-effective cooperative support it is ur
be successfully established.

e New Markets for Servrces

,‘ It could be noted that in most places where th ystems have sprung up, some of

- the leadmg local operators h already' begu to loo ,V,for epr0|t or create new

~ niche markets ‘These may lnclud > pac kage dellvery, speclal services via social

service or other agencies for the transportatlon o ,ederly and handlcapped people

contract school services, business package delivery, ‘monthly direct billings, or

various forms of cooperatlon w1th local bus and rall publlc servuces There are of
,ccurse other examples ‘

o ‘New. PerceptlonsIPubllc Attltudes o |

With increasing public usage and- accompanymg changes in mental constructs
about the ways of ordering taxis, new attitudes gradually begin to take hold on the
part of the general public, especially with respect to what constitutes “taxi service’
and to the potential role of taxis in the communlty more broadly Thls S|gnals the
"beglnnmg of a break in the statement in many places Wthh contmues to perceive
taxisasam rgmal private act|V|ty (wh|ch is almost as annoylng to the publlc sector

- as |t |s useful to thelr presumed few users) '

° AkEmergmg Publlc Sector Role and. Relatlonshlps S

The taxi sector has begun to bring on line new services Wthh has demonstrated a
- considerable change: in both the entrepreneunal qualltues of the sector and its
position in the community. The taxi sector in these places has begun to develop not
only a better defined publlc presence but also an increasingly - coherent and
continuing relationship with publlc agencies and local government. In: such areas,
_representatives of the taxi sector manifest a new-found ability to speak with a single
voice, both in its attempts to become a sound business in a radically - different
- operating environment, and as a coherent partner for: other publlc and: pnvate
lnstltutlons wnthm that place S

Addltlonal parameters also play a role in the potentlal success of a TaxnCom system Brlefly
some of these are: :

¢ the present status of taxis in the community;

o the “human “capital” level of tax1 dnvers |e communlcatlon skills, education,
; presentatlon et aI % - :

' ;oj,j!the breakdown of clientele - conSIStmg ,yof the majonty of cllents from the business
N commumty, households elderly an andlc_y;pped or are the majonty tourlsts




e geography - the more'tOpcgraphi'C'and:spreadvout the area covered by a single operator
‘the more base stations (i.e. emitters or relay stations) necessary thus increasing initial
and ensuing costs. T I e

Such preconditions go a long way to laying the base for a successful TaxiCom.conversion. If
on the other hand today’s taxi operations in a given city involve mainly street pickups, as they
do in many southern European cities, or more or less desultory radio service as will be found in
most parts of the United States, then it is unlikely to think that a system is going to leapfrog into
full TaxiCom deployments. Both the sector and the city around it have to make progress on all,
or at least most, of the above front first. - R : ’ o

Whatever the case of a considering operator or community, the decision to go on-line should be
heavily weighed, and all factors should be considered by all concerned. For some the decision
to (or not to) implement TaxiCom may be a foregone conclusion. For others the right conclusion
may be “not yet”. Chapter 6 of this report supplies the reader with additional guidelines for the
decision making process. -~ .~ . e o s

2.5 Developments

As. TaxiCom progresses, many ancillary technologies (once considered as options) are
progressively integrated into modern systems. Thus the rapid advance of computer and
communications technologies have transformed recent technologies (such as “smart cards” and
electronic card readers, wireless credit card authorization systems, smart taximeters, etc.) into

standard components of state-of-the-art systems. -~~~ -~

One of the most interesting and rapid developments of recent years is the ‘increasing use of
Automatic Vehicle -Location (AVL) and Monitoring (AVM) systems. A significant amount of
systems coming on-line during the 1990s fare_integratihg some form of AVL, as are newly
upgraded systems.. Of AVL systems, the most popular-is by far the Global Positioning System
(GPS) due to its accuracy, flexibility, relative low cost, and ease of use and installation.

AVL and AVM systems which were initially used»f'orsmilitary purposes, and are now increasingly
being used for fleet management purposes: (fire, ambulance, ‘police, trucks, buses and of
course taxis). The commonality of different systems is that they all measure the actual position
of each vehicle in a given fleet. - In order-to .give the reader an_understanding. of these
technologies the following is a description of the various AVL/AVM systems. commercially
available at present; ’ - ‘ '

¢ Loran-C or Long Range Aid to Navigation
Loran-C is a land-based radio navigation system which uses low frequency waves to
“provide signal coverage. It determines location based on the reception of transmissions
and associated timing. Radio transmissions are sent via a network of base stations and
position is calculated by -‘t,riangulat;ion._,_, .The accuracy is 300 meters and may be
“inadequate for some urban applications. Due to problems with signal interference and

reception, Loran-C is no longer widely used for real-time vehicle location.




e Global Posltlomng*Systems»(GPS)~

~30-100 meters. A constellatlon of twenty four (24) satelllte is employed due to securlty
consideration, the U.S. Department of Defense limits civilian use only one of the
ffrequencnes broadcasted ThIS |s referred ‘to as "Selectlve Avallablllty” (SA). Some of

used are US mili ‘ se. Due. to the fact
Ced accuracy,

pre- programmed algonthms  Thi h g s
yards. It is also possible to 'send and , ,celve messages W|th the same system Geostar
isan example of such a system =P e o

‘»"’fMob|Ie Satelllte System (MSS)~ i

E kcommumcatlon and Iocatlon se\ “

. “Dead” reckomng iy : i
Also known as deduced reckonmg, thls lS the classm,approach, based on compass and
rfgular recallbratlon

sy ortatlon synergy As

tax1meters whlch can handle multlpte fares and pas en
modahtres such as group and deferred -

As we approach the end;of“thls decad k

‘card capabllltles smart;taxnmeters and Vv aII
technology ¢content of taxrs R R R e

'bhc Tran ortatlon Systems ‘the. State

7 For more mformatnon on these systems pleas
of the Art, Update ‘94
revised March, 1993 of

mumcatlonj%Systems for lus Trans:t



3.1_Development of European TaxiCom 1978-1995

The European TaxiCom?® industry can be datéd to-the mid - 1970s with Volvo Transportation
Systems first experiments on the streets of Gothenburg. The appearance of true first-
generation TaxiCom systems in the modern sense: of the word, (systems that integrate
computers and digital communications for the taxi industry), was around 1980: Some operators
are still implementing them today, some are upgrading to second-generation systems, i.e.
systems ‘using variable data transmission/communications; while others are starting their
TaxiCom experience directly with the second:generation. 5 . co ‘ :

The first-generation of TaxiCom was detailed in our 1985 report for the United States
Department of Transportation, Taxi-Based Paratransit Technology/Operations Packages in
Europe®. At that time five distinct systems were operative in Europe - Taxi-80-(Volvo/Ericsson),
Telco (Zurich Taxizentrale), Computer Cab,. AP. Radiotelefon (AP-Tax), and Taxi
Telefoncentrale (TIC).  These five systems then. basically defined the European TaxiCom
‘industry’, together with two Canadian firms, Gandalf and Mobile Data International, who had
decided to build on their early experience in North America and extend their operations to
European cities.

The rapid evolution of the industry in the intervening ten years has resulted in a complete
restructuring. None of the suppliers are playing a similar role to the one that played at the time
of the initial report. Two of these were acquired by new players in the market. Some are no
longer interested in a supply role per se and have applied their knowledge to their own
operations or have adapted to change (and though still present, have lost their position as
market leaders). Others. have had to re-think their product lines and strategies to adapt to-the
advances made in the component of TaxiCom. e : ‘

As TaxiCom integrates communications and computers, the technological revolutions, along
with the pace of developments of the last decade, have had a significant effect on the state-of-
the-art of the industry and on the state of the industry in-general. Moreover, the rapid growth
and diversification of communications suppliers, - who became major . players in TaxiCom,
through mergers and above all acquisitions, have not only caused a major shuffle in the

® TaxiCom is a name, developed by EcoPlan in our 1985 US DOT report, which blankets.a certain range
of paratransit technology and operations packages including computer dispatch, data/digital transmission
and communications, and a host of auxiliary/complementary-services (accounting, GPS, AVL etal.).

cf. Taxi-Based Paratransit Technology/Operations Packages in-Europe, US DOT, UMTA, May 1985.
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industry, but have resulted in sntuatlons in: WhICh products fall lnto gray areas between divisions
and product lrnes : I S

The last decade has seen a srgnlﬂcant modulanzatron of TaX|Com due to the fact that systems
can be pieced together (by competent players) from suppllers of dlgltal radio or cellular
communications, computer hardware com puter software ‘smart taxumeters moblle data
terminals, or any comblnatlon of the. above ls:development has" had a con3|derable lmpact
from the vantage of the business as a whole changmg the attltudes and strategles of a number
of the players in significant ways. ey Tt :

Advances made in the computer lndustry over the decade have greatly re’ Aﬂcled the costs of
hardware, reduced the ‘necessary scale- of. proflta ; i

software and, thus, reduced: Research and Develo , :
now PC-compatlble they too are modular PCs ‘can e” added easrly and upgrades can- be
mplylng llttle or no hardware outlays ThlS

the market Ieaders and make up the larger part of the European Taerom market

At.present; the major suppllers of turnkey Taquom operatlons in Europe are (ln no. partlcular
order): : o : o : ; ;

xEncsson (no longer wrth Volvo the ploneer havrng Ieft the marketl)
Motorola (with the: purchased MDI system), - JEat
GMSI (once known as Gandalf and later purchased by Geotek)
Indelco AG (Swrtzerland)
Frogne (Denmark)

: Spectronlcs Micro Systems (UK)

: Aurlga/Phlllps (a software/hardWare partnershlp)

Other ‘major suppllers of hardware 'com |cat|ons and/or software eXlst but do not supply
entlre system conflgu‘ tlons ( ee “Suppller Sectlon 5 2) -

3 2 The Partlcularl es\of European Taerom

-3.2.1. Regional Geography of the Market

When referring to the: ‘European Taerom market’ it should be noted that the general reference
is to Western Europe, and more we are- |mpl|crtly talkmg about Northern Western Europe. - This
is' where the market first developed and where until now; it contmues to expand at the most
‘ rapld pace T h|s is however a srtuatlon WhICh lS now beglnnmg to change

% A case in point is the MD| system Wthh was one. of the most popular systems in Europe MDI was
bought by Motorola and placed in its Mobile Data DlVlSIon The MDD then became known as the Wireless
Data Group which was then sub-d ivided and MDI came under the auspxces of Land Moblle Product Systems
‘which has since stopped: producmg taxi speclﬁc products. & L , o




In Eastern Europe taxis were until récently” marginal’ services. Though they were in some
countries early converters to the private (or gray/black) sectors, they are progressively
becoming privately-owned enterprises. However until now they are not as yet able or willing to
make the necessary investments called for in a TaxiCom system. Attempts were made to
solicit the input of a number of think-tanks and related ministries in Eastern Europe, but for the
time being this relationship has onlyled to an' mformatlon sharlng process due to the complete
absence of a ‘TaxiCom market ln thrs part of Europe e

The southern half of Europe has not been an early rnnovator in these services for a varrety of
reasons. While the combinations of factors differ considerably from place to place, in general
they did not develop in the south because of lower incomes; lower fares, ‘relatively “poor or
chaotic organization of the sector; lack of worklng links ‘between taxi operators and local or
other government (e.g. social service agencies which provide: up to ‘half of taxi income in ‘parts
of Scandinavia). Europe, however, is taking a different form and regional disparities in income
and social organization have began to disappear. -There are already beginning signs to set the
pre-conditions that are needed to hasten the penetratlon of these technologles in: the southern
half of the reglon : : : ~

Further’along these lines; it should be noted that a disparity, albeit smaller; exists in Northern
Europe between the Scandinavian countries, which are often subsidized or otherwise incited to
offer social services, and within other North Western European countries. For the sake of
simplicity in this report; Northern Europe will'be consrder as one: cohesrve market barrlng any
significant differences that wrll be remarked. : :

3.2.2 Barriers to Change

The technological changes in European TaxiCom have spread largely through the mdependent
decisions of many operators. Each resisted or embraced changes as they perceived the
importance of the possible benefits of Taerom “and their ability to raise.the private capital
necessary to purchase such a system. Consequently, technological changes within the
industry have occurred at a cautious pace until now, and Iarger operators were usually the t" rst
to adopt these systems This situation has changed with the reductions in the necessary capltal
outlays involved in the differen. TaxiCom systems and configurations, the ability to see first-
hand their possrbrlrtles and beneﬂts and of course: the success . of operators already usmg
TaxiCom. _

One can notice that among the different operators covered by this report, most have
experienced the same initial obstacles, have encountered the same initial resistance, have the
same gripes, -and more importanti, have all enjoyed the same. benefits. - In all cases the
resistance to change has been transformed into a warm embrace of the use of new technology
A case in point is the initial quasi-universal resistance among drivers and dlspatchers upon
implementation of a new system. Almost everywhere this resistance turned not only into an
acceptance of the system, but into a potentially “dangerous" degree of dependence as the old
manual communication Skl“S were lost or forgotten .

}lt wull be mterestmg to watch how the percelved beneflts and drawbacks of these systems
evolve. An example of an early benefit that has become less “beneficial” can be seen in some




of the more rural areas. . For e

» ‘urlhty that came with the
passage from vocal communlcatlons to dat

"recnated by m'any; of the drrvers) has
v ,»On-the-Job for lack of

beneflts reported unanlmousty are 'ofi operatlons (mvonces tnp
records, and: accountlng are. computer, ed for example) ‘improved  market share1 driver
demand for services (i.e. for those operating as a private service), improved customer service
and-less: deadheadlng (see Sectron 4.3 for an m-depth look-at the: ﬁndmgs and conclusnon of
main actors) :

Today wrth the mcreased avallabrllty of Taerom many operators are now seelng the outcrop of
competitors using TaxiCom. It seems’ ‘that most companies who had implemented TaxiCom by
1985 report have elther |mp|emented a second-generatlon system upgraded the orrglna| or are
now: Iookmg to do so.. ‘ : :

1

3. 3 The Comm f,mty aml ;';sax om _Sa

Sebastian, Spain

3 3 1 Surtablllty of San Sebastlan as a TaX|Com¢S|te'_, S

Back |n 1984/85 the\ surveys were preoccupled with ensunng that there was an adequate, |
ndi the' ms. ‘The surveys then

: fegun to emerge

~ Here bneﬂy are some of the consnderatlons in the San Sebastlan” reglon that ralse cautlous
optimism about the: eventual success: of such an operatuon there

Al operatlons are based on mdependent ownerldrlvers




o A reasonably hlgh degree of solidarity appears to exnst among operators;
s Vehicles in general are clean and well malntalned ‘

e Voice radio operation appears to work well,'

o Central area is being increasingly encumbered by car traffic;

o City englneers and pIanners are worklng to t" nd techmcal solutlons of many dlfferent, :
|ssues

e Private car traft" c is gradually berng channeled and restramed |n growmg sectlons of
the crty,

e The increasing trend to fower densrtles in outlylng areas is mcreasmg deadheadlng
distances;

o Fiscal pressures on the city are pressmg for cost-savrngs in the prowsnon of public
transportatlon . G

e Operators already deyeloping neyv seryice‘s;'
e Basque cultural tradition of cooperatives should greatly facilitate this transition;

e City and regional government both appear wrlllng to cooperate in- flndmg new and
better operating methods. ' S

3.3.2 San Sebastian as a Demonstratlon Slte

It can be noted that virtually all of the essentlal precondltlons ‘necessary. for a successful
TaxiCom deployment presently exist in the San ‘Sebastian_ region. For these reasons, San
Sebastlan makes a prime S|te for |mplement|ng and demonstratlng the first TaX|Com

of these pre-condltlons do NOT exrst in most other parts of Spam today

Demonstration prOJects are needed If other towns and crtles in the country are eventually to
make their own conversions in the next few years ‘there is every reason for regional and
national government to be wrlllng to prowde a certam amount of support for a successful
demonstration.’

3.3.3 Finalizing the Deal

Implementing a new TaxiCom system can cost a fa|r amount of money. There is a considerable
range of equipment and price configurations. It seems reasonable as a rough estimate of
approximately six thousand dollars ($6,000) per.vehicle, half of which involves hardware and
software in the vehicles themselves, the remainder being in the Central and support system.

There are a number of ways that can be viewed regarding the financing of a new system. From
the perspective-of the individual owner/operator, their direct on-board: costs can be-expected to
run somewhere around fifteen percent (15%) of the price of a'new.vehicle, the overall system




costs roughly ‘twice that amount From,a global perspe ve, f the regional goal is to- convert
some five hundred (5@0) vehicles the overall price: ed to.be on the order of $3
million. Who is expected to pay for this and _le ¥ : ‘reflecting on?  Obviously
the answers to these questions wrll depend in good part on w ofwul benefit as a result of these
investments. : et oot o :

Without looking into the accountlng SpeCIflCS of the region for the moment, the pay-back time
for these investments in most of the several dozen places where they have been put on-line
over the last decade or so has been anywhere from two to six years, with three to four years
being the average pay-back time. This would seem to represent a strong argument for self-
financing, though it still leaves open many options in terms of different ways of carrying out the
actual financing package. It also fails to address the issue of the various kinds of benefits
which can accrue to a well planned new system beyond the taxi operators themselves.
However, if TaxiCom is going to permit the trade to perform an expanded role within the region,
it may be appropriate to examine the other potential beneficiaries of these new community
services and functions. :

Below is a listing of some of the areas in which a strong TaxiCom configuration could make a
contribution to the region and its corresponding social - agenc:es which are indicated in
parenthesis:

o Potential for traffic reduction (city/traffic department, environrnental agencies);

. Cost-effet:tive replacement/addition for certain public transportation services (public
transportation operators); : '

e Elderly and handicapped transportation (social service agencies);

e Package and document delivery (local business, courier services);

e Enhancement of access for tourists and visitors (local businesses, job creation);

¢ Communications interface with airports and train stations (~IOCaI businesses, other);

e Job creation and job holding (both directly Within,thefsecto'r and more broadly over
the region); :

e Potential for energy savings (agencies responsrble for energy, environment,
-economy);

o Statistics generation and traffic monitoring/feedback (public planning and private
uses).

In order for the taxi sector to make a maximum contribution in these areas, more than just
state-of-the-art telecommunications is required. In the specrfic case of San Sebastian, a
prudent and well planned conversion to a. Taerom operation is something that is well justified,
for reasons that relate specifically to the taxi operators of the region and their customers. An
excellent opportunity exists for the city and the region to take advantage of this occasion in




order to achieve a number of important social and econemic objectives which TaxiCom could
facilitate. In order to accomplish these broader objectives, new partnérships:may have to be
established (or enhanced), laws ‘and regulations will have to be modified, and:a phased plan of
improvement and integration will have to be launched.. Thisis an.extraordinary opportumty for
local and regional government to step up and undertake the lead.




41 Overwew

All operators covered in our onglnal ‘report were: contacted for the purpose of this survey in
addition all operators using, |mplem : ” em were sent a “profile
form” and asked for its return with their remarks res
included enough information to construct a complete proﬁle or those who responded partlally
but hold specral lnterest forour readers

Unllke the situation in 1985, vrrtually all of the ope ators that we re-contacted were aware of the
existence of TaxiCom systems n general those already using Taerom systems before 1985
are now looking to upgrade ‘and/or: purchase an ’System while the rest are either in the
process of purchasing a system, rmplementln em orin contact with dlfferent suppllers in
order to verify the state-of-the-art and the accompanyrng costs" ‘By 1995 most operators who
‘were aware of TaxnCom had already taken a look at the new technology wrth the mtent to
purchase

The operator- srtuatlon wrthrn Europe ha
evolution is at once qualrtatlve qua tita
aspect is rather evident as
communication techn ogies.
following chart:

volved conslderably from 1980 to 1995 This
and to a certaln extent g'eog P jic. . The quality
e I 1 J‘omputer and
n be seen in the

Chart 4.1-1: TaxiCom Evolution in Europe 19751995

 #of vehicles (,000)

 #of systems | " [@19%5

s 71990 |
v|31985'_' 7
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| w1975




In the Scandinavian countries where European TaxiCom initially developed, most large
operators have already installed modern systems. . Meanwhile, smaller operators are
purchasing, or Iooklng to purchase, modern. multl-company TaxiCom systems in which more
than one operator can independently and dlscreetly function on a single TaxiCom network.

In the United Kingdom, the number of vehicles on-line has increased rapidly as competition has
accelerated the rate in which operators are leaving manual dispatch and opting for
computerized dispatch systems. Countries such as France, Germany and Italy which dld not
‘have Taerom systems runnlng before 1990 are addmg new systems at a rapid pace

As a result of this rapid development during 1990 1995 Western European countnes largely
overtook Northern European countries in: both the number of systems and- the number of
vehicles on-line, as the following table shows: :

Table 4.1-2: European Deployments by Region 1995
- 1990 figures in ()

#of | #of Average
systems | vehicles | vehicle/syst. |:

Northern Europe:
Denmark

2 (0)] 460 (0)] 230.00
{Finland 1 (0)| . 350 (0)] 350.00
Netherlands 1 (M| 580 (580)| 580.00
Norway T (6)| 2613 (2330)| 373.28
—5

7

Sweden __ 6 _(6)] 2914 (2914)| 485.67
Sub-total 17 (13)| 6917 (5844) 406.8 (343.76)

Western Europe

Austria 8 (1)] 3326 (130)] 415.75

ltaly 21 ©)] 3421 162.90
France S 5 (0)| 4870 | 974.00
Germany R 7 (0)] 4355 - | 622.14
Switzerland 5 (1] 1790 (400) '358.00 .
United Kingdom 6 (1) 5270 (1630)| 878.33
Sub-total - 52

(3) 23032 (2130){ 442.92 (710)

In Southern Europe, countries such as Spaln as well as several cities are presently considering
“switching over” to TaxiCom but have not done so to date.

In Eastern’ Europe, a true interest in TaxiCom has yet to emerge, however as the taxi markets
make the same transition as the rest of the economies, we can expect to see that similar
systems can be expected in these countries before the turn of the century.




The followmg table Ilsts those cooperatlng operators who have been lncluded |n th|s report for
reason of size, system used, partlculantles or general mteretrto the readers i

Table 4 1- Dper:
] OperatorICIty #Of?’ ate , [Costiin U.S..
taxis| stalle | Dollars
1 Tax| - Volvo/ S P |
“»'| Gothenburg | 615 | Ericsson Ta‘xi“-‘80’ 1982 S
(2 Tax1s G7 (Parls) 2060 Motorola - '-‘?MDI 1y-92 262,000k
Computer Cab Computer ‘ Se|f- : S ’
. Co. (London) [2500| CabCo. «developed, 989
[4] Taxi Zentrale. zoog T Multiple | Self- | 1989 | 375k
T e DM "80k 1994 | 120k
5 | Taxi Asker og- | 300 -Volvo/ ‘Taxi-80 | 1984 |NKr1. 3M - 1984 208k
Baerum (Howk) ' Ericsson 2 o 720k -
Drar',nmen' 94 Ericsson Taxi-80 | 1986 ; NKr;a«M* 41,280k
7| Linkoping Taxi Volvo/ S i G
Econ Union | 89 Ericsson | Taxi-80 | 1984 SKr 4M .. »30,600k" ..
‘8 | "Hansa Funk k k ‘ 1990- S
| Taxi (Hamburg) 600 | Indelco AG | "Simple" | 1991 | .~ DM 2.6M 3,900k, -~
9| Glasgow _ ’ B T
T.0.AR.S. Ltd. | 480 GMSI MDCS Jul-93' | £500k 800K
10 Taxi Bleus Indelco/ | "Basic" e W
' (Paris) 2000 Pragmatic w/GPS ~ Sep—95 A FF 30M -:157,200k

These operators have all received and responded to the Tax:Com Proflle Form Sheet (a copy of
which can be found in Appendlx A). The results of these clty/operator surveys are presented
below. They have been presented in a specmc order to give the reader an understandlng of the
development of TaxiCom, their different confi gurat|ons the’ p: ,meters that come into play
from the planning and |mplementatlon stages through utlhzatlon upgrades and possuble
reconfigurations’ ~ :

. Gothenburg, birthplace of Taerom m’f Europe re"resents aﬁ'speolal mterest due to the evolutron
its system has undergone since its’ ‘inception. ;;»From’consérderatlon to |mplementat|on ‘of ‘the
process, the formulation of Taxis G7 began as an attempt to “do—rt-themselves and culminated
in a joint development project with a major suppller Both the thenburg and Taxis G7 profiles
have annexes that tell their stories in added detail. .

12 These parameters will be discussed in Chapter 6, “Planning 4and:lmplementing TaxiCom”




London Computer Cab is an example of an operator which decided to self develop its own
system. It may be interesting to make a. comparison to Taxi:Zentrale in Stuttgart which is:an
example of a multiple-supplier self-configured system.: . o

Taxi Asker og Baerum is an:-example of a'system that has functioned well, but nonetheless
necessitated a major upgrade within ten (10) years of installation. Slmllarly, Taxisentralen
Drammen and Linkoping Taxi are both smail. operators that us first-generation technologles o
therr content, but feel that thelr present systems have reached therr respectlve l|m|ts '

Hansa Funk Taxi is an example of a modern system that has shown slgnlfrcant cost?
improvements as a result of TaxiCom. Glasgow and Taxi Bleus ‘are -examples of modern
systems making use of recent technologies, and as such are msrghtful in-regards to actual cost;
equrpment and time consrderatlons

Whlle readrng the dlfferent operator proflles it may be helpful to refer to the relevant suppher
profile for a better understandmg of. the system discussed and the technologres involved.

4.2 Operator Profil;es
4.2.1 Taxi Goteburg

4.2.1.1 Operator

City/Country: Gothenburg/Svyeden’ e

Service area: Size: __N/A__ km?

Population: 700,000

Number of Taxis: 615

Average Radio calls/ I L a e
day(total)‘ NA el T ey
Operator type : -Coo,pe.rative y | -

421285 m Overview

A Volvo. VTS/Ericsson Taxi-80 system was installed in 1982 which has been updated to include
a route- pIannmg system a call-box system and an automated client orderlng system

4213 Pr

|Configuration Supplier Model ; ﬁemarks

Global system: Volvo/Ericsson Taxi-80




Computers: DEC 1mamumt ‘»1‘?ba¢ktib B
Communications: E‘ricsson : CGOO-VefScom e ‘:?i,u:'_-‘,Co‘mputenized«;mobilerradio g
Software:

-Comm.:

“Admin:  NCR Tower(UNIX) ?‘Book-keeplng, invoicing,

Other: Ericsson '~ Planet Route plannmg system uses
’ 7 aVAX 4,000-200 attached -
 viaEthemetfohost. .

Ericsson BT8O, BT2000Automated. callboxes -
Ericsson ‘ - TaxiVoice : ‘Automated client ordering - -
On-Board Equipment:

Terminal: VTS/Ericsson Taki-BO*'r;i= kﬂv»-fyif‘:":f-fNofvyis?uaI display, printer
o - ‘,~inc‘or;porated

Radio: Ericsson | C600 Verscom

Taximeter: ~ N/A |
Printer:N/A | NA :_ . . NA
Special Features : Various community ‘services, malnly transportat:on of - elderly and
handlcapped and rlde-shanng (greatly :mproved' after iinstallation of

‘ Planet system) These serwces make up close to 50% of all tnps

Personnel: DRIVERS:  CENTRAL |

64 (down from 84)
yes

: Total: N/A
B Owner-dnvers NA
‘Employees NA L

. Renters  NA

External Technical Support 'None. -




4.2.1.4 System History
Initial project discussion: N/A
Service start-up: 1982

Initial objectives: - More effective dispatch. Better working environment for
dispatchers. Increase volume and volume-handiing capabilities.
Fairer and more equal ride distribution. Faster and more efficient
service for customers. Better interface and computerized invoice
capabilities with/for public services.

Overall: Attained initial objectives. System works well..

4.2.1.5 Economic Summary
Total (estimated) system cost. ~ N/A

Equipment cost: Item Cost
CENTRAL Computer (main/host): N/A
Computer (terminals): N/A
Communications: : - N/A
VEHICLE On-board terminal (MDT): N/A
(unit cost) Radio: = = N/A
' Taximeter: ' N/A
Printer: N/A
Other costs: Monthly rental/service
charge (to drivers): : N/A

4.2.1.6 P ’rf yrmar
Initial obstacles: N/A

Major plusses: :
Shorter response, order taking/processing, and call to pick-up times.
More (estimated at 300%) calls per dispatcher.

Personnel reduction (25% less dispatchers necessary)

Less driving between order and plck-up due to the division of
Gothenburg into smaller zones.

¢ Since the implementation of the Planet system less cruising, thus
lower fuel consumption. \

¢ Less deadheading.

e Higher degree of ride-sharing.




« Higher dégree of ride coordination with community services (e.g. elderly
and handicapped transportatlon).!_"“ SEC L L
e Overall betterutlllzatron of their taxis.
. nghly llked by dnvers dlspatchers anrd customers

Major minuses: The 1982 conf guratlon of Taxi-80 is no Ionger adapted to today’s
communication and computer environment, is lacking in modulanty, and no
‘longer able to respond to Taxn Goteburg s demands

Near term: »-;,Although lnltrally mterested inan: upgrade in 1990 Taxr Goteburg decrded to walt
: . for the appearance ©of a-more suitable system on the market. Unable to find such
. asystem, they have now, begun a research and development process, mostly in-
. house with some external technrcal support for_a new: specifically-designed
system that should be completed in 1996. This system will be able to handle at
least 600 units (including buses) and mtegrate dispatch, route-planning, follow-
-up and. accountlng software.. -The aim is to link all ‘computers, - software
~programs, taxis, buses, communrcatlons taxrmeters and possibly GPS into. one
integral-unit. The: system wull be compatlble W|th the January 1, 1996 Swedish

- taximeter: regulatlons : bt e R

Long term: _Implement above system with GPS capabilfies.

ANNEX: A CASE STUDY IN THE EVOLUTION OF TAXICOM
Background

Much can be learned. from the. recent hlstory of axn Goteburg and |ts relatlon to Taxr 80 One
of the first-operators in Europe to lmplement asTaX|Com system. ; and obvrously convinced. of its
,,beneﬁts Taxi Goteburg has since . 1990 ‘b ooking. to replace .a system that it consrders
“performed well and ﬂawlessly” but is no long 'adapted to its. needs After a market _survey
indicated that there was no 'systemthat conformed to. its specnﬁcatlons Taxr Goteburg has
undertaken a research and development procv s with a major suppher to ensure that it gets
what it is looking for. l e , o

A few lessons can already be learned at th|s stage

- 1. Rapid advances in computer and. communlcatlons technology have left older (i.e. 5-10
. years old) systems. lnsuff cient. for operators needs -

2. The suppllers of the taX| mdustry have not. been act|ve m assunng that their products
satlsfy changlng operator needs




TaxiCom ‘95

-3 TaxiCom systems need-to be m_qgi_ula_rso .as ‘to_allow,operatqrs to adapt their systems
to new software; services and technological advances. ‘ . :

4. Due to the specifics of ,each‘o:pe‘rét:qr', the ZSefviéjes offered and the community served,
TaxiCom systems need to be developed with close operator-supplier cooperation.

The Need foerhaji‘hge .

At the time of the deregulation of taxi services in Sweden (July, 1980), Taxi Goteburg
performed a market survey of existing TaxiCom systems. None was found which was correctly
adapted to their specific needs. Using a system that drivers, operators and customers alike
found- acceptable, but was no longer suited ‘to operational needs, the management of Taxi
Goteburg performed some slight hardware improvements and minor system upgrades: This
added, most notably, Planet (a route-planning software “program), TaxiVoice (automated
customer ordering)-and ‘installed automated call-box (BT80 and BT200) terminals at major-
client locations. R T T T e i - ‘

Considered “highly cosmetic, these upgrades were initially put-in place to keep the system
operating acceptably until a new system could be found. Instead Taxi Goteburg’s management
decided to take matters into its own hands.  They have initiated a planned: 18 month research
and development process to design a system that is tailored to their present needs, will be as
accepted as the present system by those concerned, and will be able to adapt to any future
needs painlessly. The stated aim is to develop a system that will integrate all central and
mobile hardware and software into one highly-functional unit and be able to interface with the
public services which are a major percentage of trip volume. The research and development
process is largely in-house with some external technical assistance. R

The Results

The results of the Taxi Goteburg and Taxi-80 relationship were first documented the our initial
1985 report. In fact, the ‘streets of Gothenburg were the testing grounds for the first TaxiCom
development projects in Europe which date to the 1970s (tests were performed in"conjunction
with Volvo VTS whose system was later to be ‘purchased by Ericsson). The success’of the
passage toa TaxiCom system, and Taxi-80 system, can’probably best be demonstrated: by the
fact that more than 10 years later, Taxi Goteburg is now’ ready to repeat its experience and still
considers that Taxi-80 has performed “well and flawléssly”. It seems that the first-generation
TaxiCom products have now completed their life-cycle. A performance analysis is now’ in
order, so as to take stock of past results and decide on the direction and specifications of future
systems. RS SR R

As described in the “System*Performance--‘Majbr‘pl’us’sesf"’ section above, the improvements in
Taxi Goteburg’s operations are similar-to those described in the 1985 report’ for all operators
who /h”a‘ve”i,mple‘megtyéedm TgxiCom]systems., The pres_ewnt;:v systems shoncomings avlk_lwsee‘m to

" See US DOT Taxi-Based Paratransit Technology/Operations Packages in Europe, May 1985,
Chap.5, pp.71-91. : , R




ongmate from in the rap|d communlc
last decade and the system s lnabmty to. keep pace wnth these adva es

, Dnve[
Overall are happy WIthtsystem

Passenger:
Are happy with system and clanty of prlcmg

Developments

hese parameters seem to have
_system is felt:

After: mltnal increases in tnp volum
stagnated with the present syste
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TAXI G7

lllustration OP1-1
4.2.1.8 Comment:

1. “In the light of your experience with ‘TaxiCom’, would you encourage other cities/operators
to adapt to your or similar technology?”

Yes indeed. As a matter of fact we will do it all over again during 1995-1996. This time
we would do it a bit different though in examining our own needs and making more
thorough specifications before we make any investment decisions in a system this big.




ey

City/Country: ;;.V,Parfis; France
Service area B

_ Size: 12,000 km B

| Populatlon 10 mllllon
Number of Taxis: 2,000

Average radio calls/day: 13,000

Operator type: Private servig:e ,
4-2.\'? ;i + 8 v ; ‘ i
A Motorola system installed in 1992 which bunds on earher MDI/Motorola experience and

equipment. The system was developed and adapted in assocna vith G7, is considered to
be successful and continues to be expanded and eveloped

| Configuration Supplier — Model L t |

Global system: - Motorola TaxiPak STAR 7 is the 'rtam.e'given'
' o tothe personalized G7-
system

Computers: Digital DEC 5000-200 - Umx based, RISC operated
L bt e e s S b et :/3QVT420 DECs

Communications: Motorola ~  Standard VMEbus . ACC run on RS232 (Com
~ port), linkto host
- .computer and com
- infrastructure via 8 base
. stations.

MMP4008 .80 MHz 8 base stations,
e ‘ 8 modems




On-board equipment: -
MD! MDT 7031 2-line LCD, reception is

DSMA at 4800bps
Software: Motorola Informix Database management .
‘ system
TaxiPak o Personallzed to G7's
needs

Special features: Personalized client features (see below), automatlc or monthly payment
possible.

Personnel:
Number of total employees: 120

DRIVERS: ENTRAL: ..

Total: 2,000 Dispatchers: " 75(was 90
e o pre-START)

‘Owner-dnvers - N/A. .. . Management. 30

Employees: . . .0 . . . Technical support: 15

Renters: N/A S o S

External technical support: Mobile Soft consultahts (seeKeyContacts)

Remarks: = France. “Auto -
| 4.2.2.4 System !-_Iis;g’ k[yk

Start-up: o May-October 1992

Project inigiation: August 8, 1989

Initial objeetivess o ‘Prowde hinh quahty WOrklng conditions for dm)ers and improve qeallty of

service 0 clients in order to gain market share in a declmlng, and hlghly
. competitive, Paris taxi. mdustry :

Overall: . “’ e - Attamed initial hjectives. System works weII. Acceptance of system is

high among drivers, management and clients alike. . System is
considered to have performed “well and flawlessly” since its inception.

4.2.2.5 Economic Summar

Total (estimated) cost:  FF 50M ($10M)
Unit cost: o “FF 30,000 ($6k)




Rese’arﬁc‘hldevelopr\nent:‘a, i
Equ_ipmentcost_:k ~ Item o LR ~ Cost .
 “CENTRAL .;:Computer (main/host): o NA

Computer (terminals): .~ .- NA.
’Communlcatlons . ' N/A

VEHICLE On-board termlnal (MDT) oo NIA

“(unit cost) - H Radio: 3 : T CNA
.«_fN/A_~ e

.+ FF 30,000 ($6k)

. FF1,200-1,500

Financing:

Initial obstacles: .

Major plusses:

Major minuses:

Overall: =L e 8
bbb waiting list.

4227 Planned Next Steps

Near term: Implement 'Phase 2' of STAR 7; mterface lllumlnated taxi sign with central
' - computer to attain real driver avallablhty Al umts were equped with credlt (all
major and Japan Credlt) card payment in December 1994




Long term: Develop and implement 'Phase 3' (which remains confidential).

4.2.2.8 Commenta

1. “In the light of y’0ur experience with ‘TaxiCom’, what advice would you give to an operator
wanting to develop a new system’? What is the one thlng, above all, that one should keep in
mind?”

Two points seem to be of utmost impOrtanc’e:

a. The system must be tailored, in terms of performance, to the most difficult situations:
behavior during peak hours (foul weather, public transportation strikes, rush-hours, etc.).
Essentially the extreme efficiency of a data dispatching system is only equaled by the
extreme fragility of operations during system failures/breakdowns. The proper strategy
is to maximize the security of the different system elements rather than enwsmnmg a
return to a Jower grade of service ( e.g. vocal dispatch):” :

b. Much importance should be given to the evolution of the system. It should be able to
improve with the addition of new functions and thus to accompany or even precede the
development/growth of the business [operations].” The budget and the effort that need
to be consecrated to finding the right system are not negligible.

2. “The state-of-the-art in the taxi industry of the 90’s is much more advanced than that of the
80’s. What do you see as the major developments we can expect to see in the taxi
industry towards the end of this decade and into the year 2000?™

The most important evolution of the taxi mdustry w:ll concern, the vehicles themselves
with the advent of electric cars in city centers.. As regards the systems, their will
obviously be an improvement and m/nlaturlzatlon of the various on-board electronic
equipment.  Finally, especially for the smaller tax: compan/es the transmission of
information between the ‘central’ and the taxis WI/I be able to be performed by means of
public data transmission networks.

rANNEX: STAR 7 - HISTORY, DESCRIPTION AND DEVELOPMENT

Background

G7 is the. descendant of a the oldest taxi company in Paris founded in 1902. It has a fleet of
apprOXImater 1900 taxis and treats 13,000 calls a day on the average The STAR 7 system
typically costs drivers French Francs (FF) 1200-1500 ($250-300) a month to rent, depending on
the type of subscription, with on-board equipment valued at FF 30 000 ($6 000). The system
has just completed its second year in operation.




The Need for Change

The need for a new integrated operatrons/communrcatrons system was discussed for the first
trme at Taxi G7 in 1984. At that trme the Pans Taxr lndustry was sufferrng from a decllnrng

used by only forty-erght 48% of
radio’s use was marked- by ,
driver stress, an: uncomfortable and norsyf
poorly. estrmated wartrng perlods (thus:not ¢
poorly adapted to Paris traffic conditions. /
primitive. technical - mterface and ¢ fifficult manageabrlrty whrch resulted m rnefflcrent ‘ride
dlstrlbutron for both peak and non- peak demand e

rcent (10%) of all rldes The
ts about falrness _elevated

~ The rdea ofa new syste ';as f rst put forth ln 1 s Two ears of research was then frnanced
under the technology—work-employment prog; };;Mmrstry of Research.. This
research. included ' a ‘general - feasrbrlrty study, xisting: technologrcal/technrcal
conditions, the development of a prototype . syst( m.,.f and tudy of - psycho-sociological
implications of such a system. The G7 group contributed some FF 40,000 (approximately $
9, ;000) to the prototype development which was eventually burred An unexpected result of the
testlng was that several taxi drivers. qurt G7 to work: for therr competrtors

In. 1989 G7 decrded that rt was not feasrble to go |t alone and thus turned for help to. Motorola s
Mobrle Data Division (today part of Motorola s Wireless. Data Group and prevrously Mobile Data
lnternatronal Inc.). On August 8, 1989 in Canada, the “STAR 7”. project was launched. With
the help of ten (10) North American.and: three (3) French. -engineers, and three:years of
research the STAR 7 (the specially. adapted French version of the orlgrnal MDI system) was not
only born but running. STAR: (“Systeme de. Transmrssron et. d’Affectation--Rapide” or rapid
affectatron and transmlssron system) 7 is thus a strongly ‘tarlored adapt tion of the hardware
and software of the original MDJ system (already ‘operational in Northern Europe and England),
specially geared- to the Paris market and the first system of its nd in France. - This system and
its eventual rmprovements is consrdered by some to be. the mo! ,.ﬁadvanced of its ‘kind in use
'today : : S el ey : . ,

The mvestment necessary to develop the system was estrmated at FF 50 mrllron ($10 000 ,000)
or FF 20,000 ($4,000) per vehicle. Moreover, the cost to the drrvers was initially subsidized to
be equal to that of the cost of the regular radio system A typrcal on-board unit -consisting of
MDT, taximeter, and printer (as of January, 1994 a credit card payment device will be standard
as well) now costs FF 1,200 ($250) a month to rent and is valued at FF 30, 000 ($6, 000)

*On the other hand, mdependent sources have rndrcated that the ongrnal equlpment supplred by
Motorola at the trme of? mstallatron was not th ‘ , ates




The Results
Pr D S ription’

Upon reception an operator (one of 75) registers-the client’s call.on-a console (one of 30 VT

"~ 420-DEC computers) which is ther transferred-to the central computer. (a DEC 5000-200)
using the TaxiPak software, ‘written in C ‘(program”language). ‘In order to maintain the
transmission protocol, as well as the correction and protection codes Motorola puit-in’ place
~-an “Advanced. Communications Controller” (ACC) built around a VME standard: biis which
can be enlarged and adapted to the system as it evolves. The ACC interfaces with the Host
~computer and functions in accord with the’ Motorola MMP 4008 radio- protocol which ‘uses
the DSMA technique to assure reception of all - messages (new messages are put on'a
‘waiting list’ until all earlier messages are processed). . The central comptiter sends: the
allocated trip information to the ACC which transmits the numeric (RS232) signal to one of
G7’s eight modems. The trip request‘:.is!'the'ri?iretrari‘sm~itted“in° analog to ‘one: of the seven
relay stations (beacons) spread throughout Paris. The relay stations dispose of a modem
which reconstitutes the message in it's original form. The message’is finally transmitted to
‘the on-board taxi terminal (at 4600 bits/second). The driver'then chooses a reésponse from
‘the MDT keyboard and ‘the message follows the opposnte trall Th;e “system -is thus
~ mformed of the tnps acceptance/refusal in real time. T LTS S

The system is rel:able WhICh is lmportant when em|SS|on and receptlon is on a HertZIen
network (on or around 80 MHz) subject to numerous perturbations. In fact STAR 7'is
programmed to work on several frequencies at the same time, choosing the frequency
‘ mstantaneously in function of transwssnon quahty and the total charge on the consndered
channel T . : ; . ‘ o L BEERRE : ;

For the drivers the real innovation is.the manner in which trips a'reff'aIIOCatedg ‘Paris and-its
outlying areas are “divided into 208 numbered ‘sectors (approximately 4 for ‘each
‘arrondissement’). Via the on-board MDT terminal the driver informs the central computer of
his position, indicating- the sector: manually, -and is given a queue number in the given
sector. Once a trip request is made, TaxiPak-chooses the vehicles closest to the client and
attributes the trip directly to the driver with the lowest number. - The requests are ‘thus
- distributed with total impartiality and removes driver competition to be first on the spot. : The
confidentiality of the message has also eliminated ‘ride-stealing’.  This -manner. of
distributing orders also allows G7 to assure a more complete coverage of aII sectors

Each on-board MDT termlnal can. handle up to twenty (20) 10 Ilne messages It can provrde
information on traffi ic. circulation, streets and routes. to avoud the complete chent address
-and the type of vehicle des1red by the cllent el UL - L

Advantages- leferent Pomts Of Vlew

Mang‘gement:

dlientele and client loyalty. In a Paris

‘With STAR 7 (TaxiPak) G7 reports-a-definite gain-in cl
taxi market that declined (fifteen percent) 15% from 1992 to 1993, G7 was able to-increase




ckage to large cllents
! .tainted image of a much-
mallgned Pansnan taX| serwce As far as dnver demand; for appllcatlon to G7 and it's
T system there are presently 2000 driy - Thi

,‘ '.exact address is o
alert (Wthh can:

‘ contalns an. actlvated
to be located qmckly,

: -ton-board cash) and evi all ul |
in one of.G7’s~specialsas ces also: -affluent clientele; ,gher trip volume and a sllghtly

higher fare level.

’n:Qrders are treated-almost ten tlmes faster W|th the present system than with normal radio
“communications. Wait time is reduced and estlmated more accurately, and the client is
~ informed of the color and make of the arriving taxi |mmed|ately The non-verbal
e communlcatlon between the dlspatcher and the taxi allows added discretion for the client.
S 'STAR 7 the: closest compatlble taxiis always the one sent thus reducing the initial rate
" to the client (who must pay for the ‘en- route) Passengers have a number. of services
available allowing different levels of tnp pnonty (very |mportant dunng penods of peak
demand) and dnver/tax1 specrf ications. o

Initial Feedback

A reas nable, measu “o 'he systems success, |s the fact that;lt; 'k\anaged to mcrease market

remamed opposed to the system have since ,eft Present ».«drl\rer appllcatlon to. G7. largely
exceeds practlcable supply (market share has to be enlarged pnor to an mcrease in dnvers)




Developments

With the aid of STAR 7, G7 has now begun to offer |ts cllentele ‘new.services. Asnde from the
detailed computerized receipt system available to all clients, G7 offers ‘monthly “payment
possibilities, a “Club Affaires” (‘Business.Club’) package for large clients, “Service Plus” (priority
dunng peak hours) and has: recently developed an addltron to STAR T called “Auto7”

Operatronal since September 1993 Auto 7 automates the entire ‘process - of orderlng a taxn
Available to high volume clients (hotels, hospitals, large businesses) a taxi can be ordered with
the touch of a button, and in less than one minute informs of the expected wait time, the model
and color of the arriving taxi. Using a normal telephone line and installed for free or rented for
FF 100 ($20) a month dependmg on client volume, Auto 7 is considered a means of further
automatmg the order process and mtended to lncrease clrent f dehty

‘G7 is: now planning to contmue with phase 2 of development ‘of the: STAR 7 system This

phase will include an interface between the central compuiter and: the taximeters: in order to

obtain the “real” availability of its drivers (thus eliminating the possibility that drivers still en route

are reporting that they are available). : This is part of thestrategy which seeks to refine ‘wait-

time' estimations and includes factoring in more’ precisely the prevalent traffic conditions. An

algorithm which takes into “account the geographic :zone, ‘the hour of the day and traffic
conditions is bemg developed to better estimate the length:of each trip.-

AUTO 7 (rmrsesmessint

 Mustration 0P12




423 L°“d°n"',c,omputer‘¢ab T

City/Country: ‘London/Great Britain

Service area: |
Size: 1500 km?
Population: 7,000,000

Number of taxis: 2,500

Average radio calls/ o
day(total): N/A -

Operator type: Private service
4.2.3.2 System Overview

Computer Cab was formed in 1974 under the name of London Wide Radio Taxis and changed
its name to the present in 1980. " In the S, : ealized that TaxiCom and
the rapid processing of orders, fast taxi alloc tion and sophi voicing that came with it
were “essential to satisfy the demands of its expandlng\, Wi ver Computer Cab also
realized that none of the then exustlng systems was swted to its specrf ¢ needs and to the
London environment in whlch they operated “Computer Cab decided to embark on a phased
development of a system specifi cally desrgned to meet the needs of |ts customers |n the
London metropolitan area.”

The first phase, Wthh was lnltlated in June, 1983 and completed Iater in the year, mcluded
computerized order-takmg Due to Computer Cab’ s system it was ‘able to play a leading role in
the London Taxicard scheme for the transportatlon of the mobrhty handrcapped inthe years to
come.

The next phase in the development of Compu ab’s system WhICh begln in 1986 was the
installation of data terminals in the taxis v t n electronlc card- read’ equipmient. As
Computer Cab was the only computerized suppller operatlng in London unt|I 1990 lt was able
to achieve market share of over seventy percent (70%) of Taxlcard supply o :

Computer Cab had demded to take advantage of the expenence |t had amassed and attempted
a limited commercrallzatlon of its own system. It seems that: Computer Cab has had limited
“success in this endeavor, not unlike findings. resuttlng from. surveys from other operators
attempting srmllar commercnal apphcatrons B e

Computer Cab is now in the process of developlng a successor system Wthh is to be proven in

1995.




| Configuration Supplier " Model . Remarks |
Global system: CCDS Red Admiral = - Self-developed = . .. -
Computers: Honeywell Bull |
Software: PRI

Comm. self-developed

Admin. self-developed
On-board equipment: |

Terminal ' : - self-developed |

Radio | I N/A |

Printer | | ' N/A

..Speclal features (Spec:fy capabllltles EIderIy/Handlcapped serwces accountlng features
.ride-sharing, -other special). System. is mterfaced -with the - London Taxxcard scheme for the
transportatlon of the moblllty handlcapped o

4.2.3.4 n Hi

Initial project discussio"h’;’ 06 /1983 O R

-Service start-up: end1983 . .

Initial objectives:  Computerized dispatching, sophisticated invoicing.

4.2.3.5 Planned Nex
' Nearterrri' Implementatlon of new system dunng the course of 1995

Long term: NA

424 Tax:ZentraIe Stuttgart |

4,24, 1 rator Inform t|on

City/Country. = = 'AStu'tjtgarthermany




Service area:
Size:
- Population:

400 km
-700, 000

Number of taxis: 700

Average radio calls/ .

day(total): 4 500

Operator,ftype: S ";Coopera’tivfe" i
4.2.4.2 System Overview

Afi rst-generatron Taerom system conf gured Iargely by the: operator in-obtaining the matenals
best- sunted toits needs and budget consrderatuons from multlple suppllers

The system is thus an amalgam of dlgltal cellular and radlo’communlcatlons and‘ computer
hardware/software mtegrated over the course of fix ive years e

B Config'u'r‘ation -Supplier - Model

Global system: Innova Unitax .

Computers:,k ‘ Indate
-Motorola
. Bosch
. Ascom
“Teletron

Mobile phone .

- Mobile phor

~_ Digital
" Digital

Communications:

‘KF ,163/168‘

: Software:

Comm.. Innova

Admin.:

Unitax

On-board equipment:
Heedfeld

“Ascom, Teletron
Hale, Klenzle Halda

Terminal:
~Radio:

Taximeter:

Printer; Klenzle

40005000

;eter/pnnteri '

Other: Moblle phone

, Mo‘torola,Bjosch :
Special features:

+ None at present




Personnel: DRIVERS: | - CENTRAL:

Total: 950 Dispatchers: 20

Owner-drivers: 635 Management: Cb-op o

Renters: N/A . Technical support: -~ N/A -

'Employees: N/A o
External Technical Support: Innova provides technical support for control room.

4.2.4.4 System History

Initial project discussion: 1988

Service start-up: 1989
Major upgrades: 1992, 1994
Initial objectives: Increase quality and rapidity of service. Reduce personnel. . -

4.2.4.5 Economic Summary

Total (estimated) cost: 1989 ~ DM 250,000
1992- ~ DM 80 000
1994- ~ DM 80 000

Equipment cost: . ltem e " Cost_
CENTRAL ~ Computer (main/host): DM 50,000
) Computer (terminals): DM 20,000

Communications: ’

VEHICLE On-board terminal (MDT): DM 1000/1500

(per unit) Radio: o DM 1500 .
Taximeter: o DM 1000
Printer: N/A

Research and Development costs: | -—-

Financing: 100% self-financed

Other costs: o o T
Monthly rental/service charge (to drivers). DM 250 + MWst (VAT)




Initial obstacles: Attammg profi C|ency |n handlmg syst n

Acceptance of system among thoSe mvolved |n|t|ally Iow

Major plusses: Allowed a reduction of personnel and costs

Improved the quality and rapldlty of serv:ce ‘

Major minuses: Use of system has reduced manual proﬁmency (| e in case of system'

malfunction) and induced a dependence on the computerlzed system.

Near term: Implement an. automated «booklng system L

Long 't'erm.: Integrate a Global Posmomng System

1.

“In the light of your experience with ‘TaxiCom’, would you en “ourage other cities/operators
to adapt to yours or similar technology'7" ' : : L I

I would suggest similar technology, but I would suggest the use of more than one

. _supplier. The use of muitiple suppllers reduces dependency on one supp/:er instills
~price competltlon between suppliers, and improves suppher Jesponsrveness to requests
for addltlons to system once the system is installed. o

“The state-of-the-art in the taxi mdustry of the 90 s is much more advanced than that of - the
80's. What do you see as the major developments we can “expect to see in the _taxi
industry towards the end of this decade a d into the year 2000'7" ‘

- Towards the year 2000 the taxi mdus nes‘expected to become completely dependent on

‘the computer The mdlwduahty will be lost and the traditional skills and knowledge of

, "taxr drivers will dlsappear into the computer It will no Ionger be necess or i'drlver to

“ be well onent "'dvumx the city in which he works as the computer will indicate the best

route. With the demise of rad/o communrcatlons ‘the driver has become increasingly

isolated from the ‘central’ and from other drivers. The advent of w:despread global
positioning systems wrthln the mdustry is now warranted

4.25 TaxiAskerogBaerum =

City/Country: ~ Hovik/Norway |




Service area:
Size: 300 km? (500 with outlymg areas)
Population: 140 000 (340 000 w o a. )
Number of taxis: 300

Average radio calls/
r day(total) - _ 5000

Operatortype: = Cooperatlve :
4.2.5.2 System Overvi
This system consist of a standard Volvo VTS/Encsson Taxi-80 ‘system to which plece-meal

additions have been made, including the self-development of software the addmon of new
taximeters and the linkage to PCs. S

4.2.5.3 Present System Configuration

[Configuration = Supplier  Model “Remarks l
Global system: Volvo/Ericsson - Taxi-80 -
Computers:  Digtal  PDP11/44  ~ PCMS DOS/UNIX network

" Tandberg ... ... Terminals -
Communications: Ericsson  Verscom C604
Software: RNV RO

Comm.: Ericsson. = Taxi-80 = ‘
Admin.: ' Compaot L Gu|de90 . Also known as Select

2000 ‘Poly-booklng system
On- board equnpment o L P
) Termlnal ABB Contec =~ kLMT- Data wuth RAM card

. Taximeter Included i |n
. terminal
Printer: ST }- R lncluded in terminal
Radio: ~ FEricsson - . ' Computerized mobile radio

Special features: A ‘poly-booking’ system (a nde-shanng system developed in.conjunction
with the other members of TAXUS Norway’ ) that mtegrates rides for

" TAXUS Norway is a group of six Norwegian taxi operators who cooperate ona vanety of matters
including research/development and group equrpment purchases.




Auto-booking’

Personnel:

i Employees

External Technical Support: None

Initial project discussion: - Janzi?S%z- il

Service start-up: o Mér—th, 1984

lmtlal objectlves ~Increase the -qu
' mob||e ‘u
dlstnbutlon

4.2.5.5 Economic Summary

'},'.\,Communlcatlons

VEHICLE - s On-board termmal (MDT)
_ (per unit). - Radio:
Pt Tax1meter
Prmter
vTotaI est umt cost

‘Research and Development costs ’ Suppher supported.},’

Fmancmg' Amount self-f nanced Imtlally 10% (WIthout governme t e d)
Other costs: Monthly rentallserwce charge (to dnvers) Full-tlme {fNKrZSQ £00
Part-tlme - NKr 1800

' Retu,m,on. mve,s,tmentf Approxmately 5 years [ e . ‘




4.2.5.6 System Performance .

Initial obstacles: The transmrssuon of rnformatron between the central and moblle
units was not fast enough. ~

Major plusses: Reduced staff cost. Attained initial objective

Major minuses: Manual procedures forgotten during data farlures/breakdowns
System is outdated and the. hardware is no Ionger suited to needs.

4.2.5.7 Planned Next Steps

Near term: = Looking to purchase/develop new system in coming years with
' TAXUS Norway group.

Long term: Considering the integration of a satellite—pOsittoning' system (a GPS)k.F

4.2.5.8 Commenta[y

1. “In the hght of your expenence wrth ‘Taerom wou,ld you encourage other cutres/operators
to adapt to your or similar technology?” ;

YES!

2. "The state-of-the-art in the taxn industry of the 90’s is much more advanced than that of the
80’s. What do-you see as the major developments we can expect to see in the taxi
industry towards the end of this decade and into the year 20007?”

Cheaper equipment, compatible units, well-known interfaces that are adjustable
[modular].  Quicker information stream. Driver-operator interfaces that are easier to
use. : s '

4.2.6 Taxisentralen Drammen

4.2.6.1 Operator Information

City/Country: Drammen/Norway

Service area:
Size: N/A

Population: ‘ 75,000 - .

Number of ta‘xis":l = 94




Average radio calls/
day(total): NA

Operator type: Cqbperﬁgtive

A standard Volvo/Ericsson Tgxi-BQ'system~ cghﬂg.uratigq. S

|Configuration ~ Supplier Model ,’ Remarks
Global system: ;j.\lpwoylericsson Taxi-80 o EDB system

Computers:  Digital (DEC) -

Communications: Ericsson " ce00 Verscom ST

Software: : R i R T TR
Comm. Ericsson . . .. Taxi-80 - Guide-90

On-board equment : i
‘Terminal: ABB oo LMT
Taximeter:  ABB S LMT
Radio: ~ Ericsson ' C600 Verscom
Printer:N/A ' S L

Special features: Elder»ly/Handicapped]and ride-sh’aring,services.‘éffgred. o
Pérsbnn,el: D_B]MEBS o - Q_ENIBAL
Total: 94 Duspatchers CNA
,,Owner-drlvers L T9 . NA

" Renters: -~ NA N/A
'-Employees N/A

External Technical Support: ABB in§fal!éti on Joro duct support.
A._Lﬁ.i_smgml:hs_tgm ;
Intal projectdiscussion: NA

Initial objectives: - N/A




4.2.6.5 Economi m

Total (estimated) cost: = NKr 8M

Equipment cost:  Item . * Cost

CENTRAL Computer (mainffiost) ~~ . NIA
-Computer (terminals) i NI
Communlcatlons R /.

VEHICLE - = On-board terminal (MDT) S NIA

(perunit) Radlo e N/A
Printer . - NA

Remarks: Central equipment + MDTs purchased in 1986 at NKr GM “Taximeters and
printers upgraded in 1993 for NKr 1 4M

Financing: ‘ ' S
Amount self-flnanced Initial 1986 purchase: ~ 0%
1993 purchase: ~ 100%

Other costs:

- Monthly rental/service charge (to drlvers)“’:; ijKr 1200

4.2.6. : m Performan ‘

Initial obstacles:  N/A e N
Major plusses: NA
Major minuses: NA

4.2.6.7 Planned Next g!,gp; '

Near term: Taxnsentralen Drammen is planmng to lmp!ement a new' communlcatlons system
" in the hext 2-3 ye2rs,

Long term: N/A

4.2.6.8 Commental_'y

1.. “In the light of your experience with ‘TaxnCom would you encourage other cutles/operators
to adapt to yours or similar technology'?”

Yes we would encourage the use of a'SImllar technology, we are vely sat/sf/ed w:th our
Taxi-80 system .




4.2.7 Linkoping Taxi Economic Uni

City/Country; .

Service area: SR e
Size:  30km®
Population: 100,000

Number of TaxiS' "~ 89

-Average radio calls/
day (total) <1, 500

Operatqr;type: Prlvate service (owned by dnvers)«

A first-generation Tax1-80 system conf gured on a base of ,multu—suppliear in-taxi mpbile
equipment. : ST R

| Configuration . ~  Remarks

Global system: Volvo/Ericsson

. Digital.

Computers:

W e

Communications:  Ericsson
-Software: g
' Comm.:. - Ericsson
-~ Admin.: E1

On-board equipment:
- Terminal:

Printer:

“Taximeter: - Various different types-
o e | ~ unspecified
Radio: NA ‘




Special features:  Ride-sharing, EIderIy/Handncapped package delivery .. and- other
. specialized micro-services.

Personnel: - DRIVERS CENTRAL
Total: | 90 - Dispatchers: 10°
Owner-drivers: 74 Management: 3.
Renters: N/A Technical support: ~ N/A .
Employees: 17 R

External Technical Support: None.

4.2.7.4 m Hi

Initial project discussion: 1983

Service start-up: 1984
Initial objectives: Not specified.
2.7.5 Economic Sumt

Total (estimated) cost: SKr 4 M (2M mobile equipmént).

Equipment cost: Item S Cost
CENTRAL = Computer (mainfhost): . SKr2Mforall 1984 -
Computer (terminals); y computer and
Communications: 7 comm equipment
VEHICLE On-board terminal (MDT): SKr 2M for all
(per unit) Radio: =~ , ~mobile equment L
_ Taximeter: ‘purchasedin 1984 ~ "'
Printer: N/A
Total per-unit(est.): . $10K’
Other costs:

Monthly rental/service charge (to drivers): N/A

4.2.7.6 System Performan

Initial obstacles: 'Q[igivhial ‘n"i"anagement no longer present thus unspecified.

" In 1994 US$ as estimated by operator.




Major plusses: vGood gundance/routmg functlon

*‘System user—fnendly and easy-to use. o
Acceptance is hlgh among atl concerned thus are wary of change

-Major minuses: System is reaching its ||m|ts difficult to |mprove upon mcrementally
' Difficult to integrate admmlstratlve systems and to mampulate statistics.
Consrdered mﬂexrble and 1 no Ionger adapted to the. operators needs

Near term: ‘Lookmg to switch to a PC-based system ~;:pos5|bly satelllte-llnked
Cooperating W|th Norkoplng Tax: to ﬂnd a compatlble system

Long term: Would be mterested in a Sweden-wrde collaboratlon to ‘move - towards one
“oo o compatible: system : v R ~

4.2.8 ;:,Hamburg Hansa Funktaxi eG

City/Country: Hamburg/ ermany

Service area:
‘Size: 31 km?
Population: 1.7 Million .
Number of Taxis: 600 :

Average radio calls/ :
day(total): 7,000-8,000 (12-13 trips per car)

Operator type: | Cooperatiye 8

An Indelco AG “Simple” taxicom system’.

| Confi guratlon .~ Supplier ~ Remarks .
Global system' . IndelcoAG

* See Indelco AG operatOr profile.




Computers: NCR ‘ Tower75. - Host* -
Wyse S e PCAX3)

Commumcatlons Telenorma ' T8 46 RGP

Software S , e e
: ,Comm.. o Austrosoft.c BT e L SEERE
Admin.: ‘ Self-developed ‘ o

On-board equipment:
Terminal: ~ Indelco: MDT4030 ST
Radio: idem”
Taximeter: Klenzle Hale Halda
Printer:none R E P IE T R R L
Other: Credlt-card capabllltles ’ Planned for.2nd trimester 1995

Special features:  None. | |

Personnel: DRIVERS: o © O CENTRAL:
Total: | 1,400 : DISpatchers g (m Shifts”
Owner-drivers: -~ 480 ~ Management.: < 3
Renters: 610 ~ Technical support: 1. =
Employees: — AR e e

External Technical Support: Local workshop selected in conjunction with Indelco.

4.2.8.4 System History

Initial project discussion: 1980/81 . ;

Service start-up: 1990/ 1991

Initial objectives: Improve driver conditions (reduce noise, stress)
Improve customer service. : :

ﬂ,ﬂj_Ec_Qngmm_s_ummau
Total (estlmated) cost: DM 2.6M

Eqmpment cost Item Pt Cost
CENTRAL Computer (malnlhost) e DM 170 000
Computer terminals - 18 ©Eit DM 90M000 © il
Communications: B DM.~220~OOO‘, S




o VEHICLE
- (per unit)

DM 1700
" DM 2200
CNA

Taximeter:
Pnnter

Research and Development costs None

Fmancing: Amount self-fi nanced 100% of pro;ect

Oth’ercos.‘ts: s e : S -
‘Monthly rental/service charge (to drivers). = DM 70 per month for a 72 month
: o ' R T subscnptlon - ’

_ [Other] Cooperative fee:

Tabled.2.747 o e
Cost lmprovements Hamburg

ICost per order V

|Orders per . B
dlspatcher

IR 22 8%

11,424 hrs./yr. 1690 hrs /yr | a% |

[Controlroom |
|Budget : , DM15M " DM 1M -35% ]

Initial obstacles: Dnver/Operator res:stance to new technolog (dissipated after Indelco
presentation of system) SR
Major plusses: : :
: Offered opportumty to revamp management
Decentralization of declsmn makmg, Lo
: Fmancmg was made avallable (Ioans could be ralsed)
Improved workmg condltlons incar and centraL (much more quiet);"
Reduced absenteeism - attrlbuted to ‘'a more agreeable workplace
: absentee rate dropped from 17 % in 1990 to Iess than 5%:in %;1:991

‘[Iedge {“none of uswould be

Major minuses: ~ Loss of specific driver/dispatcher kr

able to work wnth radlo dlspatch”) cnchmvented by specnf c area dlwsuon




- TaxiCom ‘95

" (per dispatcher): ‘lsolattonofdnvers (no contact with jother,f drivers/
dispatch) , -

28.7 P N

'Nearterm:  Automatic call boxes; crednt-car-readmg and accountlng system automatlc recall
(‘call-out’) system. .

Long term:  Complete separation of data and radio waves.
f4,g.§.§ Commentary

1. “In the light of your experlence with ‘TaxiCom’, would you encourage other cutlesloperators
to adapt to your or similar technology’?”

2. “The state-of-the-art in the taXI mdustry of the 90 s is’ much more advanced than that of the
80’s.- What do you see as the major developments we .can expect to see in the taxu industry
towards the end of thls decade and mto the year 2000'?”

* “We don't think that the state—of-the—art can be much lmproved Data volume seems too
~ big to be-managed by satellite.” -

4.2.9 Glasgow T.0.A.R.S. Ltd.

4.2.9, r iInformation
City/Country: ~ Glasgow/Scotland ..
Service area:

Size: N/A

Population: - 630,000
Number of Taxis: 480

Average radio calls/

day(total): 3,500-4,000
Operator type: - Cooperative
4.2.9.2 System Overview

Recently installed Gandalf MDCS system.




ﬁ:onﬁguratioh Suppl‘ier - ‘ Mddél T vtr“:;;,%'f‘?’~|§eniarks~v
Global system:  Gandalf/GMS| MDCS
Computers: Intel SRS A 'rfPC-bésed
Communications: Gandalf N s - FEr ~ Personalized NCC
Software:
Comm.. N/A
Admin.. . NA
On-board equipment.
Terminal: - Gandalf -~ “MDT40(010r20)" -
Radio: - N/A R e

Taximeter:  N/A
- Printer:N/A

Special features:  70% (336) of fleet are w‘he‘ek;hajr aCCemsgibte‘vehiclles.
Personnel: DRIVERS: ~ CENTRAL:
Total: | : 700 Sup‘ervi,so‘rs: , 6
Owner-drivers: 430 Management: e T
Renters: -- . Technical support:  --
- Employees: =~ 32 "
4.29.4 m His
Initial project discuss‘io\n: ’1991.“ L
Servicestartup: - July, 1993
Initial objectives: S | Amare‘efﬁqient»‘tide;disx'ributiqn throughout area s-erved.‘,
4.2.9.5 Econon
Total (estimated) cost: ~ £500,000 (ca. $312,500)

Equipmentcost:  ltem ' | ... Cost

CENTRAL ~ Computer V(main/hostv):“ . NIA
~ Computer (terminals). , N/A
Communications: . N/A




VEHICLE  On-board terminal (MDT) . £1000

(perunity - Radio: , ! .7 £400- ¢
- - Taximeter. ’ - V - £350
Printer: S oo NIA
Financing: A Amount self-financed: £200,000 % of project: 40%. -
Other costs:
Monthly rental/serwce charge (to drivers): £178.60
4.2.9.6 m Performan
Initial obstacles: Frequent system seizures, screen freeze and slow—downs.
Major plusses: Has increased radio dispatches, cash (22%)Aaund@a;ceodnts «(,8'%)'.: ’
Major minuses: Only one voice channel.

4.2.9.7 Planned N t

Near term: Purchase new radios.
Long term: N/A | |
4.2.9.8 Cgminen;a:y

1. “In the light of your experience with ‘TaXICom would you encourage other cmes/operators
to adapt to your or similar technology?” -

“Yes. The initial start-up is very hard work but worth it.”
2. “The state-of-the-art in the taxi industry of the 90’s is. mucn more: 'ad\)aneed than tnat of the
80's. What do you see as the major developments we can expect to.see in the taxi

mdustry towards the end of this decade and into the year 2000?”

Perhaps we WII/ see the lmplementat/on of Automatlc Vehicle Location eysteme. ”

4.2.10 Paris Taxi Bleus

4.2.101 rator Inform
City/Country: Paris/France
Service area:

Size: 1,600 km?




S A;.Am,w,w‘,.,,y,_,.. ORI AP

Population: 12 million
Number of Taxis: 2,000 G

Average radio.calls/ A
day(total): 16,000

-Operator type: Private service

4.2.10.2 Syst verview

| Configuration Supypylyier‘ L “,Remarks* ;

Global system: __ Indelco _ /Pragmatic

Computers: ‘Int‘el-ba“sed ; : Pehtium,iégo

Communications: - Indelco , DBS150 S Base station .
Indelco ~ DDTH ~ LAN manager

Software: .. , T
Comm:: - Pragmatic . P14X.

, Fleet m~anagemy,ent (taxi and -
bus) ,

Admin.: . Pragmatic P14X ~-Admin. and accounting

On-board equnpment
Terminal: Indelco
Radio: '
Taximeter:
Printer:N/A ,
Other: Trimble

: 'Integrated part of MDT

Special features:

Personnel:

~ Total
‘Owner—dnvers
Renters




Employees: -—-

External Technical Support: - 5 persons from Indelco and Pragmatic.

4.2.10.4 System Histo

Initial project discussion: June, 1992
Service start-up: September, 1995

Initial objectives:

- Develop a larger client base i+
‘Be able to offer a better and more rapid servrce
Reduce stress in central and in taxis
Reduce noise and errors due to vocal dlspatch
Reduce deadheading

~Increase driver securrty

4.2.10.5 Egonokmic Summary |
Total (estimated) cost: -~ 30M FF

Equipmentcost:  ~  Item R - Cost
CENTRAL Computer (main/host): 100,000 FF
Computer (terminals): 200,000 FF =
Communications: : 400,000 FF -
VEHICLE On-board terminal (MDT): 4 14,000 FF
(perunit) - : Radio: : ‘b -+ part of MDT
Taximeter: Various
GPS 2,000 FF -
- Printer: - 1,000 FF
Research and Development costs: None (externally developed).

Financing: Amount self-financed: 100% of project.
Other costs: o
' » Maintenance is approximately 10% of total cost.
. 'Monthly rental/servrce charge (to drlvers) 1 400 FF
e Indelco guarantees new versions of software as they come on-line as part of a
10% annual software maintenance contract.

Return on investment: Conservatively estrmated at 7 years |f market share rests
unchanged '




Initial obstacles:  Initial tests will begm W|th 10 taxls 3/95 400 taxns 5/95 and complete
operations, 2000 taxis; lanned for 9/95. ,
Major plusses System wnll use Iatest model MDT mtegratlng GPS and new software

Major minuses: Less channels per vehrcle due to :the use of GPS (Wthh necessntates one
dedlcated channel) S ,

Near term: Magnetlc card swme with. prlnter (end of 1995) f

Long term: Implementatlon of a computerr m WhICh wnll lndlcate the ideal
and alternate routes to the driver. ‘Partnershlps rnformatlon and data base
shanng w1th other taxi com| anies from other regions and: countrles in order to
‘ nd o rvice r ’pIe bllllng

“Of course”’ ‘

“The state- f-the-art |n the taxn mdustry of the; 90’
r develo ments we can expect to see m the taxn

Communication compatrblllty?wrth other;penpherais ; and= means locally and around the
- world like credlt card Imks tra ;:IC evalua tlon k nd CD ROM wrth c:ty maps

4.3 Fmdmgs and Concluswns of Mam Actors ‘

While not all of those involved in the survey«have recorded the. same responses the results
reported by the dlfferent partres affected by systems ave elther been broadly the
same or have overlapped consnderably This G

three times from operators drivers or pas €
\remarks will be found in the: correspondmg
readers. The reactions that was’ recervedt T

that were reported on in 1985, W|th afew exceptlons' whlchawﬂl.

be of general mterest to our
e broadly similar to those
re‘marked upon later.

Obviously the rapidly spreading use. of Taquom by operators lS the best attestation'to its value
and success. At the tlme of compllatron of thlS report 10 new deployments we located that




were underway in Europe. Also, approximately the same number.of operators were looking to
replace or upgrade their current TaxiCom system. :

Overval‘l a p’atternuhas efherged aioné.th‘e 'f‘ollewingalines: &
¢ When first implemented the TaxiCom systerﬁ often 'enc‘o‘unters the initial reéistanee

- -of a certain proportion of dispatchers :and drivers alike. .

* However, as actual hands-on experience accumulates, within a short time (usually

weeks), sentiment generally turns to-an embrace of the technology.

o The reduction in stress and noise that follows the change from voice to“a data
~_ .messaging and communications improves working conditions for all and notably

reduces absenteeism among dispatchers.

e Operators find that manageability has greatly improved from the human and
accounting perspectives. Those offering a private service in which drivers pay to
hook up to their system have been able to change the shape and essence. of their
business, i.e. instead of courting drivers, they find themselves courted. =~

~* Productivity gains are made by dispatchers, call-takers, and drivers. This has most
often resulted in a reduction of personnel in the Central (which is, of course, positive
or negative depending on whether you are management, an employment-concerned
agency or the displaced worker) or an increase in volume per existing personnel.

With time, a ‘stfong, depehdehce oﬁ the’.qs;ys‘terkh‘i;si developed .as_d,t,heeold meh_uéiﬁf'dispatehing
practices are forgotten by drivers, dispatchers.and management alike.

-The following are the findings of the reported hands-on results of the European TaxiCom
experience, for the period of 1979-1995 from four. different. perspectives. - Management,

Personnel, Drivers, Passengers, and some Lessons for the Future.

4.31 Ma’nagem'ent o

Most operators report that TaxiCom: has- increased their market -share, -improved service: to
clients (passengersas well as drivers), reduced personnel costs, cut back:.on absenteeism,-and
solved many: problems: concerned ‘with _record-keeping. and--accounting. ~Indeed a general
expression- of increased “system manageability” has been reported, which extends ‘to«the
accounting ‘and record-keeping- aspects -as  well as the human behavior with  considerable
improvements in efficiency reported on both levels:. . - g S e e S

= Some of.the moreafreq‘u;ent remarks-have been: - ... .. ..




‘ the|r servrces an th
dnver tumover

; relative ease. ~ o \ ,
e Better real-trme mformatlon |s avallable on the number of taxns avallab e

. Addrtlonal services can be offered wrth Taquom such as group bllhng, oersonahzed
,servrces' and call boxes' PR R -

service (busmess servnce"d er vs. reg
. Improved servnce durrng peak hours ‘

4. 3 2 Pers fnel

With TaXICom the Central becomes a much mor tra

work in.- Dlspatchers are no Iongi r e posed‘-,to n
with calls from dnvers and no- Ionger ‘have to y
drivers. In addition, the tasks become easrer as al stre et'”
allocatlon is done by the computer : :

, 18 Taxr G7 attnbutes |ts mcreased marke sha“

shortened ,
working condntnons, reduced«,tr |
kThIS we believe is wrong |t should"' S

) quallty of serylce and
he pa y back penod dlrectly




Other factors: , ST I HS R :
: - Almost all operators have cited reduced:absentee rates as a result of TaxiCom.
Dispatchers and call-takers have improved their productivity and efficiency.
* Less skill is involved for both dispatchers and call-takers'®.
» On-the-job training allows almost anyone to ﬂll the post of dlspatcher which
. wasoncea knowledge—specnt" ictask."
e More calls can be processed per hour and per operator thus reducmg the
number of unhandled calls that went to competitors.
~ » Reduced driver pressure on individual dispatchers.
o TaxiCom often allows the reduction ‘of : call-takers and dlspatchers but often
implies the addition of qualified (and thus better paid) technicians.
e lLess favorably, fewer personnel know how to manually dlspatch in case of
"~ system breakdown. :

4.3.3 Drivers

The most cited topics from drivers were stress reduction, fairer trip distribution, reéduced
competition between drivers, increased revenue, and improvements in the quality of information
provided. But all also cited with regret the fact that “tradmonal taxi skills” were being lost. Many
drivers were skeptical of the systems initially ‘and- some even left their: companies to join
services using manual dispatch. The majority, however;: have expressed content wrth TaxiCom
and prefer this mode of dispatch to the old forms. , e :

Some of the more oft cited driver-related remarks

o W|th data communications the taxi is quneter the: dnver does not need to constantly
concentrate on what is-being said on the radio; the driver accepts/refuses tr16ps discreetly,
receives trips in his vicinity and thus finds the jOb considerably less stressful’

» Trips are distributed more evenly and fare stealing is almost completely eliminated.

¢ Dispatcher favoritism (real and imaginary) is eliminated and thus so is dnver—dlspatcher
tensions.

e Errors are reducedand drlvers do not flnd themselves -at incorrect locations due to
dispatcher errors.

e - More information can be transmltted and the dnver does not have to memorize or wnte
anything down. ~ :

» Liberty is increased as drivers can choose the Iocatlon/area in whtch they work.

» Work location can be chosen according to the number of drivers already logged in to a
specific area, areas with high. demand-to-dnver ratios, or other criteria - thus lncreasmg
trips per hour worked. / : e ,

* Issuing receipts is easier and faster.

15lt is no longer necessary for a: dlspatcher to: know by rote the map of the entire service area.. =

'° Drivers:in low-density regions (e.g.-Nordic areas) who initially:émbraced the increased: tranqullllty of
their taxi have increasingly complained of a: feeling of loneliness and |solatron due to-alack of
communication with fellow drivers and the central. . :




o Better dnvers (.e. conS|stent multllrngual frrendly) can be appomted to specral services
(eg. “Business’ Clas ") thus i mcreasmg revenue
o With systems. offermg credit card:or’ ‘other non-cash,payments the drlver can accept more
trips and can carry less cash thu 1mpro, ';revenue and safety
<o The cached emergency butto ,,sﬁand t efdrfferente ergency features rmprove driver
t safety ey : ik S
o With iess stress: and better earmngs dnvers can be more. acceSS|ble for passengers and,
' eventually, ‘social’ servrces ‘(which can, in turn Iead to mcreased earmngs)

4.3.4 Passengers

Wlth the advent of Taerom passengers have ‘come to expect better service and have
developed somethlng that has heretofore: been rare in the taxi industry - “client loyalty”. "The
outcrop of services offered and the vario Ty {f‘schemes allow the passenger increased
hberty, reduced waltrng trmes an ,personalrzed serv ce. Y s , :

Typlcal remarks have been

Wait times are reduced consrderably and estlmated more: precrsely
Call times are reduced and repeat or permanent cllents can often order a tnp within
‘seconds.
- e Hotels, “clubs and: other Iarge busmesses can offer therr chentele automatlc caII boxes
whlch order taxrs wrth the push of a snngle on V
e Clients can specrfy the type o” taxr d swedf‘(specrflyj equrpped specrfrc Ianguage-‘
o ‘speakmg driver or. mmrvan) PR
o Trips are more tranqull wrth the absence of radio chatter E -
. Recerpts are computenzed more easrly obtarned and contaln more information.
o Clrents can have servrce tallored to thelr nee s(e g taxrs on certaln days at certain
tlmes) Vs ~ : :
e - Elderly and handlcapped passengers are better served
. ‘Recrprents of certaln socral services (especrally in Scandmavran countrles) are
L constramed to use taX|s W|th Taerom due to hook-up to pubhc servrces blillng and
invoicing. S » S

4 3 5 Lessons for.,the Fut-ure

Although for the most part TaX|Com is advantageous to aIl concerned there are a certam
number of pornts related to these systems that we advrse the reader to keep |n mlnd

'7 Several operators have estimated the reduction in waltrng trmes The low end of the spectrum is 3 times
less and the: hlgh endis 10 times less waiting time. At ﬁrst j*;{ tche
on the scene more qurckly than expected




e "Theimplementation of Taerom is not often painless; initial software bugs and hardware‘
failures are not rare. Almost immediately however system failures become rarer and are
of shorter duration when they do-occur. (a good backup system is mdrspensable')

¢ |n the case of system farlure tradltronal voice drspatch can be:used, however personnel
has become less adept at manual dispatch as:dependence on TaxiCom grows: A good
TaxiCom system should thus assure that reverting to manual dispatch is as painless as
possible for operators.: - Operators should:ensure the ‘'manual’ proficiency of their
personnel. :

* Market share has increased for all operators surveyed following implementation. Until
now:all companies surveyed have been the first-or second operators to introduce these
systems into their communities. Foreseeably, the proliferation: of Taerom systems

- within a given community may influence such: factors -as market share growth ;rate of
return on investment and' call volume. Some changes may be significant and others
may be slightly modified, therefore, operators should avoid regarding past results as
absolute givens. For example, in small communities an increase in trip volume is seen
initially, but becomes stable, thereafter.

o The increase in the “modularity” of TaxiCom has also'seen an increase in the number
of suppliers. Operators who have constructed their systems from ‘many different
suppliers have often found that these firms are no:longer around-a few years:later when
hardware fails or an upgrade is desired. However with the reconfiguration of large
suppliers. through mergers and acqursrtlons size is not necessarily, equivalent with a
consistent presence in the TaxiCom market either. Operators should attempt to discern
a supphers mid-term plans.and assure the contlnuny of service in their contracts.

o Although operators are often tempted/advrsed to scrap therr exnstmg manual system in
turning to TaxiCom, many of these systems can be installed usrng exrstmg equrpment
and software, thus reducing initial costs. and mvestment

e Several companies can ~onsolidate or share one computmg system. for cost savmgs
Significant savings can be attained through group purchasing bids or through ‘multi-
. company options’ offered by some suppliers.

Once TaxiCom is installed srgnlflcant upgrades can usually be made wrth srmple software
addltlons necessﬁatrng little or no additional hardware and relatively minor costs

'® As communities learn of TaxiCom's ‘advantagesand: potentral ‘oneican-expect to'see changes in -
transport habits and thus an‘increase in overall market size. Potential thus exists for on- Irne operators to:
increase market share or maintain their piece of a “growing pie”. = :




Much has transplred on the suppher slde of the"ndustry srnce 1985‘ ‘Not only have the firms

presentil_ have been transformed
as weII

" nge Structural change is
nkruptcres -and:voluntary
‘suppliers whrch make up
- : > m inf gral units to modular
cont" guratrons (often laid over exrstrng systems msteadi of replacung them) the mdustry has
been transformed both quantltatrvely and qualltatlvely ~

Of the larger original supplrers several have become part of rnternatronal "telecom majors”, who
‘subsequently concluded that the taxi market dld not have sufficient potentlal to merit specific
technology and marketrng programs Others found themselves with TaxiCom products as a
result of acqursmons or mergers. The result in several cases, was product hnes neither suited
for the specific requrrements of the taxi mdustry and:the demands of operators nor in step with
the rapld progress. the accompanylng technologles were maklng

The smaller original supphers mcluded several operators who had successfully developed their
own in-house systems and who subsequently attempted to market the acquired knowledge and
“products to other operators ‘and cities. Most of these attempts were unsuccessful, due
‘essentially to errors in strategy but also, admrttedly, toa Iack of sufficient economies of scale
(and a somewhat naive view of the diffi cultles}o ;rnternatlonal marketrng in such a demanding
environment). Other successful attempts were left in thelr mfant stage as they |mpI|ed too
Iarge ofa departure from the mtended busmess '

Today, Taerom embodies computer drspatch, mobrle data transmlssron fleet management
data dlspatch trunked communications s S, ‘sn taximeters, cellular communications,
GSM, magnetic card readers, GPS, ‘ others All supphers of these or related
technologies are potentralﬁTaerom suppliers. Taerom can now be readlly conﬁgured in-
modular form, by various for both hardware and software partrcularly owmg to the replacement

of marnframes wrth PCs and advances in the vanous constltuent technologres

Systems are now. tallored to speclt” c needs and budgets and more often than not confi gured
with equipment emanatmg from multlple supphers It is not uncommon to find communlcatrons‘
equipment, computer equrpment taxrmeters nters ~and credrt:card readers ‘being added at
drfferent stages in the lmplementatlon of a TaxiCom system o its . upgrade The lmmedrate




result is that smaller and more specrallzed suppllers are able now to enter the market and
operators are no Ionger bound to : therr systems

As hardware becomes less ‘costly,,hugh-p - software takes on rncreasmg lmportance :
More partnerships between suppliers of. hardware and software have -appeared. One Europe-
wide supplier offers its hardware and develops software in conjunction with software firms
located in the vicinity of the operator. Language problems are thus avoided, software is
operator-specific, debugging becomes simpler and the quallty and speed of post-mstallatron
maintenance and service is ensured.

The various exrstlng or potentlal supplrers who have rnstalled Taerom systems and/or major
components in Europe and the leading suppllers in North America, Australia, New Zealand and
Japan have been contacted. Those suppliers who have responded with enough information
with which to construct:-a “Supplier Profile’ (consisting of more than just marketing materials)
have been included in this report.  .The reports have been constructed wrth the help of
marketing and sales materials, manuals, interviews with:-technicians, on-site visits'®, formal and
informal ‘conversations, quarterly reports and other official- publlcatrons and database
information. : : :

' For cross-checking purposes the EcoPlan team vivited the following operators: Taxis G7 and Taxis
Bleus in Paris, Gothenburg, Berlin, Vienna and the planned sites in San Sebastian.
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Hardware in various configurations;

MDTs, various software and ancillary options;




Gt g e g e i i L s s
m— — ———

Ericsson: = "“Indications for structurmg ‘and programming necessary databases
k_and dlspatchmg software modalltles ]

Motorola: ~~  Market presence and auxrllary technologres
f Micro 'Dynamicsit- Bt freakdownof' software components and costs.

Essentlally the prof" Ies overlap in structure but each accentuates a dlfferent facet Thus
readers, regardless of their level of familiarity with TaxiCom, have the opporttinity to discover
the many different possible-configurations -of these- technologies; as well ‘as the possibility to
deepen thelr knowledge of a given aspect, if so deswed ‘For example, some prof les are rather
technical in nature while others are: geared to a more general explanatlon of the software
architecture, optlons and services avallable ' ' e «

5.2 Supplier Profiles

5.21 Spectronlcs Mlcro Systems

5211 verview -

D|V|$|on * Mobile Communication systems T
Product type Moblle voice and' data

SMS |s a provrder of mformatlon technology and moblle commumcatlons systems Wthh use
voice and data transmission over radio. SMS appeared on the market at the 'same time as the
first generation of taxicom. products over a decade ago but only began supplying taxi specific
products in 1990 . Serwces include system Jn prOJect management radlo propagatlon
prediction and survey, mstallatlon system testmg, and support '

EES

SMS desugns computer alded dlspatch and accounts systems spe0|f‘ ic to a taxr fleet Hardware
is manufactured and sourced by SMS and software can be taken from a portfolic of SMS
products or developed in-house, to meet client specrf cations. Pioneer, a recently developed
computer dispatch software, runs on a Wlndows platform SMS has also developed a GPS
taxicom system, initially named Path-Finder, which will be commercially available by the end of
1994. It should be noted that SMS has not actively developed generalized products. for the taxi
industry. This is due to the perceived dlspanty of needs and configurations of the different taxi
operators WhICh results in ad hoc conflguratrons usnng SMS software and hardware m modular
form.

e Mobile Data Terminals (MDTs):
Two different MDT models are,offered. ., .




e e L T S e e T L - . SR

‘AVL systems

'Memory is 256k Bytes, non-volatile RAM Net transmlssmn speed is 500 characters per
second and 8000 baud GMSK. The S650 mcorporates a data transmission protocol unique to
SMS and is designed to mterface dlrectly wnth several software packages and control systems.




'$645 MOBILE DATA T

3645 MDT : [ntronal mobile radio and- allows two-
way data communication with a remote host over the radio link. On line processing of data is
possible with the help of the same serial interfaces as is found on the 3651 model. (See
lllustration PR1-2, above)

It also has a two-line x 40 character backiit LCD display with 22 backlit keys. These keys
provide data entry, including short form alphanumerics; fixed function and status keys which
can be programmed to operator specifications. The two lines of the display can be scrolled to
view a full page of text. The terminal is multi-tasking (can receive messages. while
exammlnglentenng others). The S645 mcorporates the SPDX data transmrssron protocol

Two variants are offered: standard 1200 baud FFSK or the 1920 Baud QPSK. The 8645
controls voice use of the radio and mutes i mcommg data as standard.

Ports Senal RSZ3ZC ASCII asynchronous wrth a software selectable 75-9600 baud rate Net
_transmission speed is 100-160 characters per second (dependlng on baud rate)




plus fully mutlng lncomlngai ata

The S4033 can also be equrpped so as to act. as a remote. datareconstltutor The reconst|tutor
situated with the base station ensures that error- free data tones are transmitted to the MDTs
and also ensures that i incoming messages are decoded and passed to the land line in an error
free format for transmission back to the user's: control site. Momtonng srgnals can be configured
so as to monitor items such as transmltter output status aerial condltlons and recelver
operation. ,

Communications protocol is. SPDX or SPDXIl hybrld forward error protection and handshake
protocol with automatic retry Buffer capacity is normally three outgomg messages. Effectrve
net data rate is 100 characters per second (FFSK) or 160 per second (QPSK)




I-SITE CONTROLLER

The S4070 is a multl-channel senal multlplexer/ multi-site controller for mobile data systems. |t
is essentially a statistical multiplexer (MUX) It is used.to interconnect a user's Command and
Control computer to its DCCs - one for each radio site. The S4070 can buffer outgoing or
incoming messages in its message store, in order to ensure message reception: during peak
transmission periods. The multi-site control elements hold a continuously updated. table..of
which base station site is belng used currently to serve ‘which taxi. The S4070 provides failure
mode detection in its own right and supports: failure: mode. detection and handling throughout
the rest of the mobile data system. It has an internal processor and a power supply monitor. ‘I
a fault occurs on the operating MUX unit then the" standby unit is switched: into operation.” In
addition the MUX polls any SMS equrpment to which it-is=directly connected (e 9. DCCs) and
responds with warmng messages if any error condltron |s detected RN

The S4070 can also be connected to.a surtable network management system WhICh can: send
polling messages to ascertain the status of remote communications equipment. Each-MUX unit
can typlcally support up to 15 separate radlo base statrons and 1000 moblle unrts (| e. taxrs)

Interfaces : Interface is serial R8232C asynchronous to DCC and to- host 1200 or 9600 baud
(with hardware flow control) to DCC and 1200,4800 or 9600 baud to host computer. -




operator ports or rad|o channel ports

The PCM data is passed up the mput PCM hlghway and processed by a Digital S|gnal
processor (DSP) which sends the results down P 'hlghway The DSP controls the'
routing, mlxmg and keytone generation as well as the D key}ng and 8232 |nterface




The $2100 Channel Concentrator Unitr (CCU):

The S2100 is a channel concentrator for mobile data systems which is used to interconnect the
user's command and control infrastructure to a number of Line to Concentrator Gateway (LCG)
units - one for each base station. The S2100 buffers outgoing/incoming messages effectively
handle peak communication periods. It is intended for use in a radio system based on a cellular
frequency plan and allows the varlous trans tters Nofbe operated mdependently

The $2100 also functions as a multi-site controller for a wide area coverage pnvate moblle
radio (PMR) system based upon mobrle data control "The multr-snte functions are snmllar to
those of the MUX. The $2100 can be connected toa sultable network management system It
features up to 16 serial ports, of which 12 are normally available for connection to LCGs, and
therefore each can support up to 12 base statl ;

Spemf cations: IBM PC mlnlmum 486 66MHz 8 B RAM, local Bus video card, 3Com Ethernet
card (3C509), Dlglboard mtelhgent serial cont 'er (8 port for 5 LCGs, 16 port for 12° LCGs).

Interface to LCG is serial RS232C Asynchronous 4800 or 9600 baud with ﬂow control.




Country | Clty - C A%Remarkslqe i

 [New Zealand [Auckiand _[AucK

Scofand  |Aberdeen |Mairs Taxis  |Nov.1993| 140 | - | £125k |

[Fcotland [Dundes  [B9000Taxis  |Dec.1963| 80 | - | EBTk |

5.2.1.4 Estimated Costs

s and may not be
he configuration of
reason SMS does

The following costs estimates are extrapolated from past SMS |ns
indicative as costs may vary largely for similar sized operators accor T
the system, hardware and software needs and other speC| catlons F
not give cost estimates except on a per pro;ect basns '

Table 5:2-2 Estimated Costs _
|TAXIS|  (central) | . (perunit)

Total

50 |  Yes ek

500 |  Yes |  s00x | gasok |

Mr. Ed Mitcham, Marketing
SMS Ltd.

Bar Hill Business Park

Saxon Way Bar Hill
Cambridge CB38SL
England

Telephone: 44 (954) 780888
Fax: 44 (954) 781612




5.2.2 Indelco
5.2.2.1 Overview

Division: Industrielle Elektronik, Data radio systems .
Product type Taxi data radro

Indelco rs ;Swrss eIect nrcs and servrce company, estabhshed in 1975 that supplres prrvate
and publlc,\sector rntegrated data radro systems Offers- situation and - problem: analysis,
consultancy ‘and system engmeenng, turn- -key mstallatro R tralmng, and maintenance services.
Has established . technological partnershrps with a number of European manufacturers of
software. and hardware :

These- companies include - Austrosoft GmbH (Vienna), CenCom AS (Oslo), Altimex AG
(Altendorf), Nelm AG (Mendrlsro) Kapsch (Vlenna) Hansafunk Taxi (Hamburg) and” Pragmatrc
SA (Parrs) .

The company's staff breakdown is as follows:

. Administration: 10"

" Development: " 12

" Project management: ‘5
Production: 13

Although gustom-tailored systems are: rmplemented Indelco “typically supplres one of three
configurations unofficially classed as 1)S|mple Taxi System 2)Taxi System with card reader and
printer and 3)Taxi System with GPS.” A multi- modal region/country wide data radlo
transportation system also exrsts which can be confrgured asa multl company optlon

Listed on the foIIowrng pages, with ||Iustrat|ons are the architectural types used as a planning
base for the respective configurations:




o Simple taxi system

 dispatcher work station




e Taxi system with card reader énd printer

INDELCO _ N '
Taxi system |
with card reader and printer

card reader and printer

llustration PR2-2




Taxi system with GPS

INDELCO _

~ llustration PR2-3




e Multi-modal or multi-company option

INDELCO

Country wide data radio transport system

lllustration PR2-4




« Mobile Data Terminals (MDTs):

1992

1994

Nlustration PR2-6

~ Handheld radio; Indeico




The DGBC that is currently present in most taxis appears as follows:

Hlustration PR2-6

e Communication Control

Indelco has developed a communications system researched lnltlally for publlc/reglonal
transportation. The system is connected to an MDT called Combo which can send/receive 16
character messages and/or one of 10 pre- programmed messages. Combo operates with 60
semi-duplex channels in the 415-430 MHz frequi ‘“cy range usually necessitating a. number of
transceivers evenly spread over the service area. Radio mterference is still pOSSIb|e but the risk
is reduced due to the use of the higher frequencnes Each conversatlon/transm|ssnon is
assigned its own channel. Indelco has developed its own transmission modem, the DPSK
(most hardware suppliers use FFSK), which speeds up transmission and necessitates less
message repetition when used with a Simplex protocol.
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ANNEX ; PUBLIC TRANSPORTATION PROJECTS

Indelco has been actlve in varlous prOJects around Europe mvolvmg the connection of taxi
‘companies to public transportatlon systems Indelco has also mstalled systems for: several
(purely) public ¢ sector prolects : g : I o F

Table 5:2-4: Indelco Publlc Transportatlon PrOJects |

i Base
its | Stations | - ..
1992+ | 80 250 ik
1994 | 5 17
- 1992+ | D

, D‘ate - ; :
_Customer | installed

Country ~City .

Switzerland . |Bern - :
Netherlands [Different = |[COMBO
|Switzerland  |Bern ~ |RBS
|9 cities PTTE

‘ SW|tzerIand




The followmg table shows the results of the installation’ ‘of 2 1991  taxicom system for the 600
taxis of Hansa Funk Taxi in Hamburg':. , , :

Table 5: 2-5 Cost Improvements Hamburg

Wlthout Data W,lth .Data Percentage
P _| - Radio | 'Radio” | Improvement |
|CostPer = | DM150 | DM110|  30% ‘
Orders Per |
Dispatcher | 40perhr. |79perhr.]  98%
NumberoOf | | o
Dispatchers | 35 ] i 22, | -38% |
Dispatchers | 11,424 | 1690 | -325% |
Reported Sick hrs;/yr. hrs /yr L
Control Room|
Budget DM 1 5 M DM 1 M -35%

Indelco estlmates a 3-4 year return on mvestment wh:ch is the average payback perlod based
on past expenence : , o ‘ ‘

The following are rough cost estimates for-an “averagef’ fullyoorifi‘gured system:

Table 5:2-6 ‘Estimated‘Cost‘s :

# of | Control room ‘Mobile unit Total
TAXIS | ~ (central) ‘(perunity | ..
50 500k FF 1 50x 18,000 FF 14MFF |
(mcludnng software) i . '
500 1. 8M FF | 500 X 14 ooo Fr| 8 8M FF

Indelco mcludes a maximum 5. hour “breakdown guarantee” and tele-analysrs of system
problems. All software and hardware (MDTs) developed and mstalled by Indeico will be updated
without charge as new similar software/hardware is developed .

President: A: Chapws o e
Sales/Market/ng P. Cawn orA Baumann
Indelco AG : o
Hohstrasse 1

* The following data was supplied by Indelco. See also Hansa Funktaxi operator profile.




CH-8302 Kloten
Switzerland

Telephone: 41 (1) 814-1014
Fax 41 (1) 814-1214

523 A catel 2 1

Divisien D ’Mbbile»ﬁ'Co:immunications;'~t
Product type: Private Moblle Radio, GSM DCS

Although Alcatel does not supply tam-spemf c products the Alcatel 900/1 800 BaSIC Network can
be applled to fleet management suitable to small taxi operatlons This vsystem is an amalgam of
the Global System for Mobile Commumcatlons (GSM) 900 series. and the Digital
Communications System (DCS) 1800 series. A uppltes private mobile radio,

GSM, digital: and cellular: cemmumcatndn product whlch can .apphed to ﬂeet management
and taxi operatlons but are not specn‘" cally'm rkete : '




Abbreviations:

BTS Base Transceiver Station BSC ‘Base Station Controller: "
BS Base Station MS Mobile Station :
SSno.7 Operation and Maintenance Center ~SuP  ISDN User Part

BSSAP Base Station Subsystem Application Part " "
MAP Mobile Application Part VLR Visitor Locatlon Reglster
MSC Mobile Services Switching Center HLR Home Location Part
ISDN Integrated Services Digital Network AuC ‘Authentication Center
EIR Equipment Identification Center - Exch. . Exchange

PSTN Publlc Switched Telephone Network™ '

Mgblle Data Termmals (MDTs)

The 900/1800 system is compatible with the Alcatel 9109 MB 3 GSM moblle phone ‘The*main
features are: high-definition LCD screen, extern_al/ call-signaling - (horn ‘or. vehicle -headlights),
maximum power of 8 watts, compact transceiver, Short Message: Service 'Mobile (SMS)
function (alphanumeric text recept|on) Hands-free function, emergency caII functnon

Alcatel 9109 MB 3
GMS Moblle Phone




In addltron Alcatel 9220 MX range of pnvate moblle radros can be used as MDTs due to
features that render it suitable for data messaglng Thrs series of products has: wraparound
menus for immediate user gu1dance with pre-programmed functic keys ‘The screen is four-
line by 16 character LCD and can displ 2 characters or plctograms Upgrades are: possrble via
connectron to a PC and software own oadrng e e :

Alcatel 9200 MX

Communication Control

Variable and dependent on system configuration.

Mr. Bruno Fabre, Dlrector of Marketlng
Tel. 33 - 1 - 46521278 5
Alcatel Moblle Communlcatlons :

32, avenue Kleber

92707 Colombes Cedex

France

Telephone 33-1- 46521010

5.‘2\,.»4,.Au:riugﬁa;; o

5.2.4.1 Overview
Division: ~ Taxi management systems
Product type SIRIUS (modular software)

Aunga Communrcatlons Ltd specrahzes int he desrgn and mstallatlon of modular management

Phllrps whrch provrdes communrcatlons:
Ltd.). : L .




The SIRIUS Taxi:Management System is a COmputenfpa:ekage ‘offéringa modular approach to
taxi fleet management. The SIRIUS modules, though designed to work in"conjunction: with the
core Control Room Management System, may be used alone or with any number of the other
modules. ATE T e ,

The following modules make up SI,RIUS:

. Contrdlngom, Management

Forms the core of the Vehicle'Management Sy
and speed up the allocation of jobs. 'All other:
this core module. The call taker
requirements, account details

¢ Accounts

Available in two versions - a simple administration and invoicing package or a full
company accounts package. The former enables a view of pricing, a printed report and
a manual invoice (if necessary) of customer billing and driver administration. “The latter
incorporates a full sales ledger, statement and invoice print-outs, the ability to access
each individual account and generate personalized invoices and statements.  Options
also exist for calculating VAT and general financial information. o

e Auto-Booking

An option designed to allow regular customers to access SIRIUS direct without going
through a call taker/dispatcher. A client is assessed a PIN code which they can enter
via the keypad on any touch-tone phone. The computer instantly recognizes the client
information and dispatches a driver. This system is applicable to dedicated phone lines
for large clients (restaurants and hotels). -

e Vehicle Location

Gives operators a visual representation of the taxi fleet. Dispatchers can easily identify
-nall-vehicles within a given area. The geographical areas are viewed via avisual
~-.representation of the region.on a.computer:screen. - To differentiate between busy . and

free drivers different colors. are-used. This: system also queues up the drivers. in the

‘order-of availability in a given-area so-as to-equally distribute the trips. Special vehicle

types, such as wheelchair capable, minibuses and minivans, can also be designated on

screen. The system also incorporates driver’s start and finish times.




Selcall Messagmg

‘per drlver B AII transmlssmns are conf dentlal Crednt v
with. thls module ~ [




(operator/dispatcher module>add-on accounts>add-on zoning>additional Modules)

Addftfohél moddle& |

With constant developmem and eva!gauan of
communications technology, addmonal modules are:

being developed 1. 1mpro ve the eff cwncy of taxi ﬂeet f

operations.

System.

Add-on zonmg module
-Shows the location and status of all vehtcles inarea " »
zones. Because velucle allocauon is deczded by

computer, the distribution of ji ]oumeys is always fair -

there is never any preference to any d_nvers
The Module also offers an opuonél meter fac:ltty

~ Add-on accounts and |

' ‘admznzstratzon m‘"’d l .i-

This supplles drtver and customer in vo:ces thus

eliminating the repetition of paperwork We can aIso
s

supply further accounting functzons‘tf required.

Prinm
hck-up RNE PRSI
Power | ]
v “Main |
- ,compq't,u;,,

- Operator/despatcher module

Hustration PR4-1



Moblle Data Termlnals (MDTs)

a Aunga typucally conf gures |ts systems ' th'
or FM1000

f two Philips MDTs, model PRM80

: Commumcatlon control
See Phlhps prof Ie

Multi Company option
See Philips profile.

Country| City | Customer |installed
UK | Liverpool | Davy LiverLtd. | 1962

UK | Deby | 75Taxis |
UK Leeds |  Telecabs j 11983 |
UK | Carisle 'Radioc‘:’a'bsk
UK Edlnburgh Clty Cabs" EREE
' UK o Harrogate Blue Lme ’

:4dem

o ldem

ldem

:dem-{ :

Mr. Paul Bennett or Ms. Sara Justice
'Richmond House '
Hicks Road

Markyate

Herts AL3 8LQ

England

Telephone: 44 - 582 - 840074

Fax: 44 - 582 - 84242

5.2.5 Philips

- Telecom

Division: - o



Philips has joined its Telecom hardware and finance services with the software of Auriga
Communications rLtd. to. offer. what. it calls:.an;-integrated vehicle fleet. management and
communications package. Philips/Auriga offer a three stage process of Analysis,
Implementation and Support - each stage being sub-divided accordingly. While Auriga adds its
modular SIRIUS software (see Auriga Profile) to the partnership, Philips typically provides radio
communications hardware from its PRM80 or FM series and/or its SOPHO telephone system.

.2.5.2 m Configurati

Auriga/Philips offer three basic configurations called 1.A Basic System. 2.A Mid-range System,
and 3. A Large-fleet System. ~ : 3 T I

1) A Basic System T T S

~ Suitable for a fleet'of approximately 20 taxis, the system comprises:
inicompute ocal printer ' |

- unintefruptable power supply (f necessary),
-modem . . o ; ‘ |

. — one call taker - _
~ —.onedispatcher = "
e -SIRIUS software modules - cus

. The l?é!_@ié""s”')?éfé‘r‘ﬁ“’ comprises  either a local or remote-controlled base station : (type
o J?RF_JOeg)wwith.«anéMBﬂ;controugr;and,.,d :microphone or. optional headset. Taxi radios.
are the~™  PRM1080 or. PRM8020 “tinits with' a fadility socket to allow future
“additions. The call taker enters trip details into the computer using the booking screen.

This information is automatically presented on the dispatcher’s screen, who, in turn
contacts taxi cabs by voice to allocate the trip or invite bids. =~ A

2) A Mid-range System

Suitable for a fleet of 100 taxis, this system comprises:
- main mini computer and local printer
— standby mini computer (if required)
— uninterruptable power supply

-~ modem ,
.. threeormore calltakers -~

— one dispatcher .
— SIRIUS software modules - customized (Basic plus AVL)

This system provides all the aspects of the Basic system with the addition-of AVL which
allows drivers to log in and out of each zone in the coverage (see Auriga profile), as well
as updating their status. Each dispatcher position has two sereens, one of which
displays details of the current trip while r shows the zones and status of all taxis
in“each Zore! The radio comprise: or femote-controlléd base stations (type




- A Large-ﬂeet ‘System |

200*or*so:taX|s ,thls system compnses the same modules as the

Dnvers may use thelr MDTs t to look at how the current trip and vehicles are distributed.
' whi 'area and |ogs in his posrtlon

op
controls can be customlzed by software and swutch labels Features include: ANI (automat|c~

- number rdentlty) group- call auto acknowledge emergency alarm and operator-selectable

scannlng (PRM8020 only)

roduct anants FM11OO 'FM1200, and FM1300,

each dedlcated, toa 'partlcular type of radio system. FM1100 provides speech and tone
signaling for use on conventional private mobile radio systems. FM1200 provides speech
data and FFSK signaling for MPT1327/1343 trunked systems and the FM1300 operates on
the Philips TN100 private trunking system. (See Illustratlon PR5-1, on the next page)




llustration PR5-1

e SOPHO Telephone System

Sopho handles calls digitally through the central control unit. Access to the digital network
offers a number of valuable features including faster dialing, remote access to a voice mail
system for auto booking and connection to a PC to transfer data. An optional software
package displays real-time information on a computer screen about what is happening on




exchange lines and extensnons such as incoming calls waltlng or abandoned and lines free

or on hold. The system also provides historical reports on the performance of the telephone

system and call takers.

5.2.5.3 TaxiCom Installations

Table 5:2-8 TaxiCom Installations

Phlllps Fmanclal servnces (PFS)

PFS supphes credlt to operators and a number of financial plans- Lease Lease Purchase and

lee Purchase.

=stimate:

Date Base Remarks/
Country | City _Customer | Installed | Units |Stations Costs
UK = [Liverpool |Davy LiverLtd.| 1992 250 2 - Joint Auriga
; ' , project
UK |Derby 75 Taxis 1992 60 2 idem
UK |Leeds |Telecabs. 1993 100 2 idem
UK |Liverpool ' |Delta Taxis 1993 | 390 3 Stand alone project
UK - |Carlisle Radiocabs 1993 60 1 ~Joint Auriga
project
UK |Edinburgh |City Cabs 1993 400 2 idem
UK |Sheffield |Shefftax 1993 120 2 Stand alone project|
UK  [Harrogate |[Blueline 1993 | 60 2 Joint Auriga
TN . , e , : ; 7 project
UK |Liverpool [Circle Cabs 1994 -1 100 | -1 - |Stand alone project

The folIoWing*are cost estirrlate,s for ah}“avera‘ge”v fully conifi”gured; syStem:

‘Table. 5: 2-9 Estlmated Costs

- # of | ,‘,‘Control room ‘Mobile unit Total
| TAXIS | (central) (per. umt)
50 ",10-20,000&:, 1 50x N/A N/A
500 40-80,0008 500 x N/A N/A




5.2.5.6 Con Information: : .
Ms. L. Clarke, Marketing Communications .
Telephone: 44 - 223 - 61222 or 358985
Fax: 44 - 223 - 322770 or 66867

MsR. Molloy, Marketing Research Executive
Telephone: 44 -223-61222x2176 .
Fax: 44 - 223 - 312243

Philips Telecom- Private Mobile Radio
P.O Box 24 ' T
St. Andrews Road

Cambridge CB4 1DP

England '

5.2.6 GMSI - Gandalf

5.2.6.1 Overview ‘ )
Division: Gandalf Technologies Inc., Mobile Data Communications Syls’tem (MDCS)
Product type: Advanced Mobile Data Products (AMDP)- Cabmate

GMSI (a Geotek company) provides data communications systems for mobile workforces.
GMSI has provided the transportation industry for over one decade. lts computerized taxi
dispatch and management system, Cabmate, is used in 25 locations in North America and
serves approximately 10,000 mobile personnel. Customers may receive project management,

installation, testing, training, and full support.

Gandalf Mobile Systems Inc. was one of the early pioneers in the TaxiCom field, initially
operating mostly in North America. Since 1985 a large part of the company’s activities has
focused on the Europc=~ market. Taken over in 1991/93 by Geotek Inc., the company is
currently known as GMSI. ' I ‘

The Mobile Data Communication System (MDCS) is a.real-time fleet management system for
the ground transportation industry. It provides bi-directional messaging between an
office/central computer system and a fleet of vehicles using data communications over a two-
way radio. This system may be interfaced with a variety of hardware (taximeters, printers and
AVL receivers) and software (dispetch, routing, scheduling, billing, accounting) products
according to the operators specifications and existing equipment.

5.2.6.2 m Configuration

The MDCS computer is connected to the fleet operator's existing base radio system via a Base
Signaling Unit. MDTs are installed in each vehicle by connecting them to the vehicle’s existing
mobile radio. The MDT allows the driver to communicate and receive information from the host




system via the MDCS The system removes most voice communlcatlon but retams voice: as a
backup The mterface is assured by a Network: Communrcatlons Controller (NCC)

In general the ofﬁce software products and the MDCS run on separate platforms
Communlcatlon between the two platforms are via the NCC and are typlcally assured through
ASCIl ﬁle transfer ora database mterface o ; : :

A typlcal Gandalf MICS system wrth Cabmate software is conﬁgured as follows

Moblle Data Communlcatlons System

MDCS

lllustratlon PR6-1

MDCS also automates the collectlon valrdatron transfer and storage of drlver passenger and
trip information in real time. "The followmg types of information are collected:

-content, time, and date of all messages to and form the dnver
vehicle odometer readings :
time and date of driver log on/off ,
~vehicle, passenger and trip identification , ‘
time and date of passenger plckup/drop-off site arrival and departure and no-shows ,
amount collected and method of payment of fares :

e o 9o o o @

Moblle Data Termmals (MDTs)

Gandalf offers a number of MDTs wrth its systems Some MDTs are obhgatory with a specrf c
configuration (e.g. with the Multi Company option) but are, in general, mterchangeable and can
even be mixed within a given configuration.

Two of these MDTs are:




o NMDT 4000 series : - ~ ‘ ‘

The MDT 4001 (for example) is an integrated one-piece model with a 4-line x 40
character LED display. The keyboard is typewriter style with the addition of a numeric
keypad and 4 function keys. The user can generate messages with the built-in text
editor which provides unlimited message creation capabilities, by selecting pre-
programmed messages, or by completing pre-defined forms that are permanently
stored in the unit's memory. The user can select message classification levels and a
dedicated key for maximum priority emergency messaging. This unit can be fix-
mounted or free-standing. :

MDT 4001 Mobile Data Terminal |

Sration PRG




. MDT 4020 series ' ‘ :
The units of this series offer the same functronalrty as the 4000 series but are cont" gured
“in three pieces - keypad display, and controller unit. The keys are pre-defined to allow
- the user to make inquiries and prowde responses to certain condltlons with a minimum
‘number of keystrokes ‘As the 4000 series the 'units ‘of this series provide connections
: ffor auxmary dewces such as bar code readers prlnters and magnetrc stnp readers

lllustration PR6-3
¢ Communication Control

All connections between the central unit and mobrle unlts are managed by a Network
Communications Controller (NCC). The mobile equipment communicates with the computer,
via the NCC, over a wireless communication link. The NCC rearranges information from the
primary computer, as well as the mobile equipment, to ensure effi iciency ‘and compatibility.
The NCC can be: personahzed to fit the operators specifi catrons ‘and.can be linked to satellite
communications, cellular data, trunked radio, or a private radio network. The NCC manages
message flow control, queuing, transmission and end-to-end acknowledgments.

e Multi Company Option

Gandalf also offers a multiple company option for its Cabmate computerized dispatch
“system. This option allows up to five operators to share a central dlspatch system and radio
channels. Common information such as street addresses and zone databases are stored in
- the dispatch computer. The operators all share this information. On the other hand all
confidential information such as fare, vehicle and customer account information is stored
separately for each operator

In this configuration . one company is deS|gnated as the pnmary operator where the dispatch
computer is located. -There can be up to four secondary operators, whrch are usually
remotely located from the primary one. The operators terminals in the pnmary company




have a direct link to the dispatch computer. The operator terminals at the secondary
..companies connect to the dispatch computer through Gandalf Remote Multiplexers (RMUX)
installed in each location. -An RMUX is installed at the primary operator site in the Access
- Server to provide the connection between the dispatch computer and the secondary sites.
-~ The'RMUX can receive information from a number of terminals and transmit it over a single
telephone line to the primary location. Each operator is assigned a unique humber and
system usage reports are generated individually and identified by company name. Each
company has its own operators (typically: system, fleet, and account managers, report, time
call and callback operators, supervisor and call taker) who are responsible for the day-to-

day operations of their company.
Multiple 6bmpany!system reQu'irements:fthe:‘diVSpat'gh'COmputer must have a minimum of 8

megabytes RAM, a 380 megabyte disk, and an Ethemet network. Secondary operators can
use only MDT 4021 in-vehicle terminals whilg:th,e;_,prim”ary operator may use either MDT

3602 or 4021 in-vehicle terminals, or both.
A typical multiple o»peratokr’conﬁgurét.io‘h.;m’,ay'?‘lybpkl}as follows: - o

Multiple Company Cabmate Option

\'\ Company 1
N sy
| .

bl
Computer

. E . . =) .
' Company 4
& -
Compony 8 a—
‘ lllustration PR6-4
Table 5:2-10 TaxiCQm Installations
Date | Base |
Country City Customer | Installed | Units | Stations| Remarks
IScotland Glasgow [TOARS 1994 480 N/A
United States ] ' ' 6,360 | N/A [Cabmate

|Canada — T 2705 |_NA_|Cabmate




5.2,6 I“!”!l'l' nal Service:
. Cabmate and GPS ‘ ‘
‘ Cabmate software can be integrated with a Global Posrtlomng System (GPS). Thrs
“option allows the central unit to monitor the location of all vehicles in the operators fleet.
Vehicles can be automatlcally booked in, preventmg drlvers from booklng into a zone

that they are not actually in. In addition the location and-heading of a distressed vehicle
,are |mmed|ately known : :

. Automated Order Entry '
Allows ‘account customers to request taxis wrthout talking to a call taker. - The entire
process takes on average 20 seconds. AOE works wrth any dlspatch system and
~ reduces costs and errors o

o Automatic Callout
This option automatically tells customers when their taxi has arrived. The driver presses
the Call button on the MDT keypad and the dispatcher. calls the customer. No callback
operator intervention is required. The driver is automatrcally mformed whether to wait
for the customer or that the fare has been canceled. :

e Credit Card Authorization
 This option. allows drivers to automatically authonze credrt card transactions in
approximately 35 seconds The CCA can authorize up to nine different cards (in the
USA).

o Fleet Management Business System

FMBS is a fully-integrated fleet. management and. business control system mcorporatmg
Cabmate software. ,

e Computer Aided Voice dispatching : -

. CAVD is a system that provides quasr-Taerom capabrhtles by supplementmg a
traditional radio dispatch system with computer assrsted d|$patch|ng and additional
management software. :

¢ Mobility Automated Data Collection '
An independent module, MADC can automate ndershtp data collectlon through personal
Smart Cards electromc card readers and data exchange W|th the Central.

Contact: Mr. Paul Orgel

GMSI Europe :

Longbow House

14-20 Chiswell Street

London, England EC1Y 4TY
Telephone: 44 (71)628-6027
Fax: ‘ 44 (71) 628-6091




5.2.7. Nokia

5.2.7.1 Overview
Division: Telecommunications, Mobile phones .
Product type: Various telecommunications, GSM

Nokia does not produce any taxi specific technology or equipment but does produce
communications equipment that can be applied to taxi systems and to fleet management
systems in general.

Nokia did produce until 1993 a Model 6050 GSM communications system specific to taxi
operators but discontinued this product®. Nokia is presently discussing possible taxi specific
applications of its technologies but has not as yet made any information public to this effect.

5.2.7.2 Contact Information:
Mr. Nalin, Nokia France, Marketing

Telephone: 33 (1) 49151619
Fax: 33 (1) 48912981

5.2.8 Microtek

5.2.8.1 Overview
Division: Industrielle Elektronik, Data radio systems "
Product type: Integral TaxiCom system

Microtek is an ltalian electronics and service firm, established in- 1983, that supplies integral
TaxiCom systems. Microtek offers both hardware and software as well as situation/problem
analysis, system engineering, maintenance, training and turn-key installation (except radio
installation).

5.2.8.2 System Configu-ration

Microtek has developed the RS200, a multi-processor modular eomputer which, when used
~with Microtek’s MDTs, offers an integral TaxiCom system. The software and hardware of each
specific system can be customized.

A companion-computer is always on-line as a back-up in case of hardware failure. Each
computer has a built-in battery backup (1-hour autonomy) and hardware includes a meter: for
self-diagnosis of system. :

 Nokia sources have indicated that the product line was discontinued due to the weak demand resultmg
from the increased availability of personal GSM units.




PC terminals are used as dlspatchlng stations and each has a Chlp card reader for log infout.
Each user’s privilege and access level can. be supervusor—deﬂned Up to 24 dispatchers can
work smultaneously on the system.

Software includes 20 cross-related archlves and all orders and events can be converted to a
DOS- PC (ASCII or DBF format) enwronment

Die {Bausteine der Gerate}seri‘;e; i,n.}d,e,r Zentrale

O POVER UNIT
N

ARBEITSPLATZ

é—% RECHNERSCHRANK (g TELEF ONANL AGE - DATENWEITERVERARBEITUNG

: "/Illustration PR8‘-"1 -

Mlcrotek'has a o developed a “drspatcherless dlspatch whrch is fully automatlc (see below).
; 3 , / presence ‘at the central. So far
me ‘ loads are Iow A fuIIy

‘-uMTaG | G (e e
5 The MTSG is an MDT composed of,two unrts the MTSGC an d the MT8 GD
. ,ij'rst Lok e Y
The MTSGD is the: drsplay umt of the;M f "’nd'CO:n;:sts‘-th’the fq"ﬁ“o'wing:; ;
| plastic housing 5 Bl ta e

- vacuum ﬂuorescent t‘graphlc 'dlsplay .
numeric keyboard n ‘ :

chip card reader optlon E o
16 bit mrcropro essor
' MT8GC interface o :
~optional alphanumeric keyboard mterface




~MT8GC : *
The MT8GC is the controlllng unit of the MDT and conS|sts of the follownng
— radio modem
— radio control functions (loudness and channel)
- RS232 interface for Taximeter
— GPS interface
— printer interface
— chip/magnetic card reader interface
— MTB8GD interface
—  “Flash” Eprom memory up to 1 MB
16 bit microprocessor

|

e Capabilities
The MT 8 G has the following special capabllltles ,
- interfaces with the RS200 for full “speechless” TaxiCom’ operations
— most data available in real time
— acoustic signals
— automatic renewal of central data archives
— dedicated functions for archive chip card management
— fast data transfer through mobile retrieval of central data archives
— alarm button
— various message display

Mobiles Datenterminal Fur Funkgerate




MT AR

| The MT AR is an addltlon to the MT 8G and the ex:stlng radlo system and |s mtended to be

used in conjunctlon with a fully automatic (i.e. dlspatcherless) dispatching configuration.
The MT AR consists of a keypad and a “technical detalls cont[olaystam which are encased
in two separate units. R

- radio system interface
- 8 bit microprocessor-
- Eprom functlon parameter

- radlo modem
Keypad:

-7 LED keys:
* . onfoff
* repeat
* interruption :
* telephone number request
*  pick-up address change
® reservatlon
% confi rmation ,
% . acoustic signals

lllustration PR8-3




5.2.8.3 European TaxiCom Installations

Microtek has implemented TaxiCom systems in the following countrles Austria, Germany, and

ltaly as appears in the followmg table:

Table 5.2-11 Microtek European TaxiCom Installations

Date
Country City Customer Installed | Units
Germany |Osnabruck 25
Germany |Koln Taxi Ruf 11/92 1200
Germany |Offenbach Taxi Funk 6/93 90
Germany |Berlin Taxi Funk 11/93 2200
Germany |Nurnberg TaxiZentrale 10/92 520
Austria Innsbruck Funk TaxiZentrale 8/88 130
ltaly Vicenza Cooperativa Taxi 12/92 40
Italy Brescia Radio Taxi 9/87 90
ltaly Como Consorzio Taxisti 3/93 24
Italy Milano ARCO 9/90 700
ltaly Genova Coop. Concessionaria 8/90 500
Auto Publicche
ltaly San Remo Consorzio Taxisti 11/90 30
Italy La Spezia Cotas La Spezia 9/90 45
Italy Reggio Emilia |Consorzio Taxisti 5/93 25
italy Verona Unione Radiotaxi 12/86 150
Italy Firenze Co.Ta.Fi./ So.Co.Ta. 4/88/7/91 240/350
italy Siena Cotas Siena’ 9/89 32
Italy - |Merano Coop. Taxi- | 12/91 20
Italy ... |Bolzano - |Coop.di Servncno Taxi 9/89 45
italy Udine |CAP.U. . 9/90 50
Jitaly Treviso Co.Ta.Tre..,u ; 12/91. | 22
Italy . |Venezia ~ |[Radio Taxi Méstre 12/87 | 70
taly =~ |Padova = |Co.Ta.Pa.: 4/89 | 150
Iitaly - |Ferrara =~ .|Consorzio Taxisti 11/91 | 45
Italy Bologna  |Co.Ta. Bo/C AT 12/85/ |530/100/
' |SAACA. : 12/89/3/93 100
|italy Imola Radio Taxn 1 12/87 13 |
italy |Bari |1Co.Ta.Ba . S 11/92 | 50
5.2.8.4 Additional Services

Call-box systems options: MT ME and MT GU




e MT ME

This unit is an automatic call box for hotels and restaurants. Taxrs can be ordered directly by
,the customer without making a call. The parameters of the caII box are programmed ‘with
special (Eprom) software.

MTME | ~ MTGU

Hlustration PR8-4
MT GU

Automatic call box for hotels and- Iarge busmesses This call box aIIows customers to order one
or several taxis and to specify the taxi desired (station wagon, minivan and handicap equipped).

The customer is informed. of waiting time "and additional information depending on the
programmed parameters of the system. For example hotels can rnform the cllent from the call
box if there are any vacancres from thelr airport call box). ' ~




The MT GU has a numeric keypad and 10 function keys. 7 of the function keys are‘used to
specify the desired taxi (according to size, parcels, animals, air conditioning, foreign language
and credit card payment). : ,

5.2.8.5. Estimated Costs
" Please Give Rough Cost Estimates For An “Average” Fully Configured Sysiem. -

- Table 5:2-12 Estimated Costs

[# of Control room - Mobile unit L
TAXIS (Central) (per unit) Total
DM 100-350K DM 2200-2400 ‘
50 DM 100K 50 x DM 2300 DM 215k
500 DM 350k 500 x DM 2300 DM 1.5M

Six months of system software maintenance and optimization is included.

5.2.8.6 Contact Information: -

Johann Renner - =
Telephone:  49-471-963635/964029
Fax: 49-471-964031

Andrea Cellegliy

Via Palladio 17/2

33010 Tavagnacco

(Udine) Italy

Telephone:  39-432-573597
Fax.:  39-432-573398

5.2.9. Ericsson

5.2.9.1. Overview

Division: Emergency Control Systems AB

Product type: Integral TaxiCom systems - Taxi-80 and Taxi-800 :
Ericsson is Sweden’s largest telecom supplier and electronics manufacturer. Once a joint
venture with Volvo’s VTS division, who was entirely responsible for the initial conception, global
system design and development as well as the traffic routing and dispatching algorithms,
Ericsson now markets its TaxiCom packages, Taxi-80 and Taxi-800, independently. Ericsson
installed 20 Taxi-80 installations in Europe (chiefly in Scandinavian countries) from 1980 to
1990 and has since begun implementing primarily its second generation package Taxi-800.




Taxi-80

Taxi-80 is a complete TaXICom package whnch is conﬁgured w1th a D|g|ta| CPU the Volvo
developed software, Ericsson radio ;base statlons "‘ﬂjand an’ =Er|csson CGOO Verscom
computerized mobile radio unit WhICh ‘ iV ic unit and a printer.” The
system traditionally runs on DEC PDP computer e | pends on the fieet size
(11/24 for up to 150 taxis and 11/70 for: up to 2000 taxis) and utlhze : fndberg and Visual 200
terminals (though any VT 100 compatlble ten’mnals; i e

The C600 Taxi-80 mobile unlt shown on next page
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Taxi-800 ‘ '

With the deregulation of the Scandinavian taxi market and the increased dynamism of the taxi
market in general during the 1980s, Ericsson began a specification phase for a new taxi




application. This concept whrch is now known as Taxn-800 is ‘an attempt at configuring a more
efficient dispatch module whlch facrlrtates development and expansron of an operators taxi
business. - _

Taxi-800 has been designed to run on any UNIX system or on VAX/VMS. It has been
developed in Progress a fourth generation language (4GL) environment and uses a relatlonal
database. Progress provides database features such as stored procedures and trrggers and
provides tools to monitor database performance restructurmg and reorgamzatron It uses a
data dictionary which facllrtates data admmlstratlon and together wrth Progress Results can
generate end—user reports

The capacity requnrements of the system vary Iargely dependlng on such: parameters as size of
fleet, orders per hour, required hlstory and report genération demands

TAXI ,800, SY:STEM ARC,HITECTU RE

20 OPERATOR TERMINALS SﬁPERVlSOR

COLOUR MONITOR RINTERS
TERMINAL TERMINAL| | 'rmmm_ | PRINTER | . | PRINTER
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“TERMINAL
SERVER

COMPUTER B COMPUTER

Illustration PR9-2




Background programs -

Taxi-800 comprises various background programs. The following is a short list of the :central
ones:
e Communications programs
o Booklng program
e Activation program (for advance“or_ders)
Alarm program (for late orders)
Emergency/Speech request program
o Statistics sampling program
» Time out for YES/NO answers L
s Supervision program (checks if programs are actlve) R P

Printers and Reports

Taxi-800 uses a flexible printing system WhICh is defined by the system manager. A printer can
be “upright” or “landscape” and the user is’ given a choice of printers when wanting to print a
report. Almost all reports can be displayed on the screen termmals Various reports can be
generated with the system some of which are: : ,

¢ Database tables

e Addresses

e Zones or zone groups

e Special, advance or repeating order reports

e History reports o -

e Statistics reports

Forms

The Taxi-800 system uses a large number of pre-defined forms and parameters to facilitate use
of the system and minimize the time necessary for communications. Most system parameters
and forms can be cl.m _-d by the system manager. These forms and parameters are
subdivided under the following supject headings: '

o Orders/Booking

e Repeating orders

o Geography

e Vehicle '

e Parameters

e Report ordering

e Survey/Logging

History and Statistics

The system saves all orders for a set number of days which can very depending on the capacity
of the system. Those orders are then automatically deleted. Statistics are stored in 5-minute




intervals and are then summarrzed into 30-m|nute mtervals and eventually 1—day mtervals
Statistics are subdnvnded by group: 5 :

) Status
) Orderlbookmg
e Logging

Survey and Logging

The supervisor has several manners in Wthh to monitor the status. and the queues in the
system. A special form is used to give the users an overview of operatron status. This form
has an overvrew screen and several detalled screens.

The overvrew screen has the followrng mformatlon
e total number of taxis in operation
number of taxis in speech queue
- number of advance orders within the next 45 mlnutes :
~number of unassugned orders.
number of alerted orders
“current communication load

The detailed screens show:

e Veh‘iclefSCre_'en:' Number of taxrs per status (free booked pause)
. : Order ’svcreen:‘ Mean waltung trme for the customers the last 30 mlnutes ‘
K Communlcatlon : ’ ‘
’ ‘screen: Peak load
e Map v A seml-graphlc dynamlc map with lnformatlon on the number of

“current free taxis and number of current orders presented at the appropnate posntlons
~ on the map. The map can be shown with’ differen ,3cales‘ :20, ,00 to 1 10 240 000)
“and scrolled both' horlzontal and vertical. :

Taxi-800 contalns 30 different “events” that can be logged, Wthh ‘can be swrtched on and off by
the system manager. The logging can be switched on so that only specific taxis will be’ Iogged
for certain events. Logging can be done on a printer, terminal, sequential file or in the
database. All logged events are stored for a preset number of days (similar to the system
statlstlcs)

Vehlcle Functlons

Al taxis are ldentlﬁed by thelr “taxr number” Wthh can be allotted by “veh leitypes” Each taxi
is equipped wnth a mobile unit: with an alpha numeric display and a humeric keypad with soft
function keys.




The standard function keys are:
ACCEPT
NOT ACCEPT
SOON FREE
FREE
PAUSE
FIXED PRICE
- EMERGENCY
ZONE

The drivers enter their current (or planned) zone code. This code is noted in the central
database and can be displayed with several forms. These forms display all current information
for the taxi and the date/tlme of the latest changes. The current queue position is transmitted to
the taxi.

A “Phase 2” is planned in whuch the system will handle GPS information and forward it to the
central automatlcaIIy

The user in the central may send free text to a taxi or group of taxis which are defined in the
communication network (Mobltex) To facilitate the use of free text, Taxi- 800 has a standard
text library. ,

Taxi-800 also has a Vehicle Activated Functions (VAF) option. One allows the driver to get
information on all advance orders nearby, when they can be carried out (estimated to the
nearest hour). A second VAF allows the driver to send messages to other taxis with a special
function. A specific zone code can be linked to a standard text at the central. For example the
driver enters zone code 091. The message is sent to the central. The following text is sent to
all taxis: "One customer is waiting at 091". A number of standard texts can be preprogrammed
in the system and the zone codes 050-099 are normally used for these functions.

An. emergency button can be placed in the taxi. When the driver pushes the button twice
within a predetermmed span of time, an alarm s:gnal will be sent to the central shownng all
available information on the taxi (status, type of vehicle, zone code and time for last change of
zone and pickup and delivery address).

Optiohs

. BT2000 order terminal

This “call box” option is the size of a normal telephone and is placed in hotels, airports and

large businesses. The customer just pushes a button and the terminal automatically

contacts the Taxi-800 system, which uses a template order to create a normal order. The

customer. will receive the booking number, the preliminary taxu number and estimated
~ arrival time directly on the terminal screen.




The template orders for each terminal can have the same order definition as normal orders: -

other

Each order terminal can have four sub-identifiers which can be used to deﬁne pick-up pomt or
type of service. Some examples of sub-identifiers are type of taxi (normal station wagon,
minibus), specific language-speaking driver and location (main entrance, ‘side entrance,
employees entrance).

Taxi Voice

The Taxi Voice system is located in an optional unit box. The customer calls a deSIgnated
phone number and enters the customer code and PIN with a dial tone keyboard. ‘The system
uses an artificial voice when communicating with the customer. Taxi Voice then contacts the
Taxi-800 system which has a template order for each customer ID. The template order is then
copied to a normal order (normally the customers home or busmess address) The system can

service (special demands)
pickup address
‘delivery address

support up to 99,999 different customer numbers.

9.3. Eri nT len II _n

Table 5 2-13 Taquom Installatlons (partlal)

) Date g R L
. Country Customer Installed Units‘ Remarks/Costs
Taxi-80 . SRS e S o T
Sweden = |Taxi Goteburg - 1982 | 615 | N/A
R (Gothenburg) ‘ R
"~ INorway TaX| Asker og Baerum 1984 1300 | 7 NKr13Mm
|Sweden Lmkoplng Taxn Econ 1984 | 77 | SKr4M -
T Onion ‘ e T e
Norway Taxi Trondheim 1983 | 189 - N/A
Sweden Taxi Stockholm 1983 1725 N/A
‘ISweden Boras Taxi 1983 62 N/A
Norway Taxisentralen 1986 94 NKr 8M
Drammen
|Taxi-800 :
Finland South West Finland 1993 | 350 N/A
TaxidataOy =~~~ o : :




Mr. Mats Almqvist, Sales Manager
Telephone: 46-31- 89 79 35
Fax: 46-31- 89 78 37

Ericsson Emergency Control Systems AB
AO Person and Godstrafik

Box 2102, Radiovagen 2

42102 V. Frolunda

Mr. Lars-Olof Karner, Marketing Manager
Telephone:  46-31-89 79 70
Fax: 46-31- 89 94 98

5.2.10 Motorola

5.2.10.1 Overview

Division: = PDS, LMPS, MIMS
Product type: Various

Motorola is not at the time of this publication supplying integral TaxiCom systems as it has done
in the past. Motorola is however continuing to supply MDTs originally developed by MDI of
Canada and vertical products applicable to the TaxiCom industry such as GPS and
communications hardware.

.2.10. nfi jon -

Motorola manufactures a host of products that can be applied towards a TaxiCom system. As a
result of a corporate decision to concentrate on other lines of business, these products are now
scattered among various divisions and system groups, so extensive information on these
products is not easy to come by. The following is a brief description of some products that are
currently available from Motorola and may be applied to a modem TaxiCom system.




o MDT 420

A compact. MDT, shown below, for in-vehicle applications with three communication ports and
high: resolution .graphics. - The ‘MDT .includes a MC68302 microprocessor-based: platform,
software drivers and. a'multl-taskmg PSOS operating system which allows customer-written
applications. The MDT 420 has a numeric keyboard with three function keys and 8 control
keys. Text messages and maps can be received with appropnate application software.

M T 420 Moblle Data Termlnal

e ASTRO

Newly developed: Motorola dlgltal technology that enables vonce and data t be transmitted on
the same channel !




¢ Mobile Logic Unit (MLU)

MLU, shown below, is a product for GPS and AVL applications. The MLU is a microprocessor
that combines most of the functions required in GPS applications: GPS receiver, radio interface
circuitry, radio modem, sensor inputs and AVL application software The MLU functrons as a
modem and a communications controller.

Mobile Logic Unit

Hlustration PR10-2

o AVL/GPS systems

Motorola offers a number of AVL and GPS systems, shown below, for fleet management
systems. In typical AVL applications each vehicle is equipped with a MLU, a ‘MDT and a mobile
radio. The MLU can provide continuous navigation and/or location and the host computer at
the central can be programmed to process the data into a wide range of management reports.

Moblle Securlty System

lllustration PR10-3




. ConventlonallT runked Commumcatlons

Motorola offers a large array of both trunked rad|o and conventlonal communlcatlons systems
and systems that can support an amaigam of the two. Motorola is prominent in developing the
Trans-European Trunked Radio (TETRA) system.

5.2.10.3 European TaxiCom Ins tallations

Table 5: 2 13 Some Motorola European Tax|Com Installatlons

: T Date ,
, Country ~ Clty -} Customer Installed - Units
France e Parls o TaxiG7 L 1992 2000
JUK Lo,ndon - |Dial-a-Cab.~ - e “1400
UK London = Rad:o Taxi London | 1300

5.2.10.4 Annex: Motorola And TaxiCom

 The evolution of TaxiCom within Motorola is an interesting story in and of itself. Motorola’s
initial entry into the market was made through the acquisition of MDI, the Canadian supplier of
mobile data terminals, which it configured with software it developed called TaxiPak thus
offering an integral TaxiCom system. The MDI unit was then integrated within the Mobile Data
Division which later became the Wireless Data Group (WDG). By the mid-1980s 'Motorola and
the MDI system had a major part of the market in Europe. However, the WDG was later
subdivided and the ex-MDI products were put under the aegis of Land Mobile Product Systems
(LMPS) at which point Motorola seemed to lose interest in the taxi market as it ceased to
proactively offer turnkey operations and seemed content to upkeep the systems already in
place. Motorola has since stopped producing taxi-specific products but now offers segments of
applicable vertical systems (developed for fire, ambulance, police, public transportation and
trunked communications) which can be found in LMPS (now Land Mobile and Private Sector),
Private Data Systems and Messaging and Information Media Sector (MIMS) among others.

5.2.10.

Contact Informﬁ ion:
Suzanne McDermott, Public Relatlons Systems
Victory House ,

3 Fleetwood Park

Barley Way

Fleet, Hampshire GU13 8US

Telephone: 44 (252) 801762

Fax: 44 (252) 801737

Richard Buchalter, Private Data Systems
Telephone: 44 (256) 330296

Fax: 44 (256) 58211

?! Non-exhaustive list as Motorola did not furnish this data.




5.2.11 Micro Dynamics Corp.

5.2.11.1 Overview
Product type: Computer assisted dispatch systems

Micro Dynamics Corp. (MDC) is a small family-run American business specializing in the
installation and implementation of software for its computer automated dispatch management
operations systems (CADMOS). MDC offers two products called CADMOS-Pro+ and Dr.
Dispatch. Clients are given the option of installing their own hardware, or MDC is willing to
install IBM PC AT (or 100% compatibles) and Novell Netware compatible hardware itself.
MDC'’s products are compatible with Gandalf (GMSI) ‘MDTs, ANI monltorlng systems, AVLs
(LORAN or GPS) and Motorola paging and cellular systems

5.2.11.2 System Configuration

Hardware requirements
¢ Novell Netware v3.12 or greater
» Ethernet 16-32 bit topology
o Maynard 250 Mb-2.0 Gb Tape Back-up‘Systems
o Battery back-up protection |
e Novell certified IBM compatibles only
«  MS-DOS 5.0 to MS-DOS 6.22 systems

e 520 Mb- 2.2 Gb hard drive space for history and report generation

A typical dispatch hardware layout would resemble a variation on the diagram, Dispatch
Hardware System - 10 BaseT Layout Diagram, on the next page:




Dispatch Hardware System
10 BaseT Layout Diagram
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Software Overview

CADMOS-pro+ and Dr. Dispatch operate in a multi-user mode that can track over 10,000 trips
per day, 200,000+ clients and over one year of historical data. The systems allow simultaneous
dispatching and provide primary and secondary dispatch boards showing trip requests,
automatic call zoning, on-line help screens, a “slot” scheduling advisor, immediate, stand-by
and prescheduled (timeset) trips. Over 40 management reports can be generated. The
software is broken down as follows:

o Trip Management

User definable trip types with multiple rating codes
Cash, charge and combination payment trips
Fare, companion fare, co-payment and surcharge options

¢ Client/Contract Management

Tracks all vital client and trip information
User-defined alphanumeric account numbers
“Trip prescription” authorization tracking
Tracks contract billing information
Government programs support

Optional: electronic claims module

o Driver/Vehicle Management

Tracking of vital driver and vehicle information
User-defined alphanumeric driver/vehicle numbers
Tracks equipment usage statistics

Processing and billing of driver messages

e Data Archiving

Completed trips may be archived for future retrieval
Driver transactions may be archived

Archives may be optionally stored on floppy disks
Archiving may take place while system is in operation

¢  Trip Request Management

—

Automatic or manual vehicle assignment
Pickup and destination street management
Automatic street zoning

Mistaken/bad address tracking

Iimmediate or future trip tracking

Trip type, rating and purpose tracking

Tracks special requirement information

Charge account and credit card tracking
Optional: caller ID interface (where available)




) Prescheduled Reservatlons
—~ Allows trip scheduhng in advance
—  Built-in slot scheduling advisor
— Graphical vehicle utilization viewer
— Prints schedule listings
— Multiple reservations permitted per client
- Trip distance, travel time and wait time tracking

e Dispatch Management
- Real-time demand-response dispatching
— Prescheduled “batch” dispatching
—  Primary and secondary dispatch boards
~ Dispatcher can perform call-taking operations
— Tracks driver log infout with vehicle kilometrage
— Allows entry of vehicle repair requests
—  Security protection with passwords
— Tracks manual override of automatic assignments

— Optional: multiple VGA dlspatch lnstant graphrcal street mappmg MDTs AVLs (Loran or
-~ GPS)

¢ Management Reports . .
-~ .Over forty reports are avallable under the followmg headlngs ;
- Trip Management reports (by tnp type, purpose, account number operator)
- Schedule Management reports (by date, vehicle, route.)
- Miscellaneous reports ( e.g. fi nancial information) :
— System Information reports (by client, driver, vehicle, zone)
— Driver and Vehicle reports

T v:Statrstlcal/Demographlc optlons (contract brllmg mvorces cllent servrce summanes
B vehucle Ioad) T

52 11 3 Estimated Costs e

Software ; |
CADMOS-pro+~, 8 user software ey | $ 7,595.00
CADMOS-pro+ 24 user software . $12,495.00
Options:

Instant Graphical Display module $ 3,495.00
Caller ID Management software module $ 995.00°
Two-way Radio Interface module

(allows integration of MDTSs) Price based upon application

Trip Rating module (wnth automatlc fare calculatlon) ’ $ 695.00




Hardware
Everex 486DX/2, 66MHz EISA dedicated Tower File Server $16,895.00

Dispatcher workstation (AST 486SX 33MHz 4MB RAM) $ 3,450.00

Management and Reservation Workstation $ 1,885.00

Novell Btrieve NLM continuous backup option _ $ 1,285.00

Hardware, software and on-site training ' $ 1,895.00

Total T

Estimated total system costs with one year of support $36,000.00
A1, r

Paul Buroker, Sr., President
Telephone:  (812) 477-3090
Fax: (812) 477-3789

5.2.12 Frogne

A2.1
Product type: Computer booking and dispatch systems, data communications, taximeters

Frogne is a Danish-owned company with headquarters in Copenhagen and a sales and service
site in Sweden. The company has 15 years experience in computer booking systems and 7
years experiencein -data communications and the manufacturing of taximeters. Frogne has
TaxiCom installations in Sweden, Denmark, Iceland and ‘Germany.

Frogne uses essentially two configurations in its TaxiCom systems: a simple configuration and
a system integrating GPS. A typical configuration of MDT, communications network (including
base stations as necessary), central computer booking and dispatching is used. Software is
custom-tailored to the clients needs. The planning and implementing process is estimated at 6
months. : ’

The Central is configured with Hewlett Packard HP1000 and IBM-PC architecture and all taxi
hardware is developed and manufactured by Frogne.

A typical configuration is shown on the following page:
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lliustration PR12-1




e Mobile Data Terminals (MDTs):

An interesting approach is the integrated taximeter-MDT unit (which fulfills the Swedish
government’s stringent taximeter standards) that Frogne typically installs in its TaxiCom
systems.

Frogne MDT Unit

Communication Control

Communlcatlons control is assured via the typical TaxiCom array of base stations, multlplexers
and modems. The transmission protocol was self-developed and designed to meet specific taxi
communications demands. Transmission speed can attain 9600 Baud (dependent on local
requrrements).

Base station coverage depends on various parameters such as allowed transmltted power,
antenna locations, and geography. : :

Memory Box

The Memory box is a sealed unit installed in the taxi which contains non-volatile memory. The
memory box holds various information concerning completed fares and different tariffs. It
contains different (up to 70) tariffs updatable via the Central, which is necessary in the
Scandinavian, especrally Swedish, markets The memory box is compatible with multiple credit
cards.

With the aid of the memory box shift reports can be generated.




Taxa-Nu -

Taxa-Nu is an automatlc call-box which is installed in hotels and other regular customers and
allows customers to order a taxi with the touch of a button. Taxa-Nu can be used in-three
configurations: as an lntegrat part of a Tax1Com system, as a stand-alone system or.in defi nmg.
a client as having priority over others. :

Talefenlsitany

© Digylay

Bartsilknopi

‘I:lft’ra:tioh PR12-3

.2.12.3 TaxiC
Table 5:2-15 Frogne European TaxiCom Installations |
| B — | Date | é'as'é
- Country City | Customer |Installed| Units | Stations |
Sweden Stockholm  |Taxi'Kurir n/a 630 | 8
Sweden Stockholm *  [Taxi020 | n/a | 470 3
[Denmark " [Copenhagen |Vest-Taxa | n/a | 185 | 2

GPS

The cost of an integrated GPS Wlth mtelhgent mterface |s approxnmately DKr 10k (approximately
$1,750).




Credit Card Authorization

All systems are credit card compatible. In Frogne’s Swedish systems, credit card transaction
information is automatically transmitted from the taxi via the Central to the credit card company
for authorization. The authorization usually takes 20 seconds. The system is also bar code
compatible. : ‘ ,

A taxi in a fully configured system will have approximately the following layout:

" 'CAB Architecture
k4
f&‘
&
BAR CODE TICKEY 6%
CTHTLY [ ST -
PRINTER: . S s
S m .| BARCODEREADER ||
v B e BRI TAXIMETER-DISPLAY
RADIO GPS . =
\ I MEMORY

lllustration PR12-4
5.2.12.5 Estimated Cne* |
The following are rough cost estifnates for an “average” fully configured system - -

Table 5:2-16 Estimated Costs

# of Control room Mobile unit Total

TAXIS (central) - (per unit)

DKr 10,000-20,000 DKr 35,000 ($6,000)

($1,750-3,500) per
vehicle ‘

50 $175,000 50 x $6,000 - $475,000 .

500 $875,000 | 500 x $6,000 $3,875,000




Frogne A/S

Ishgj Sendergade 19

DK 2635 Ishoj :
Denmark

Telephone: ~ 45-4-3997733

Fax: © 45-4-371 1282

5.2.13 Taxitronic |

Pfroduct'type:' »“Smart” taximeters, MDTs, computer-a‘ssisted dispatch

Taxitronic Nederland B.V. is a Dutch electronics fi irm specnahzmg in the manufacture of “smart”
taxlmeters and mcreasmgly in Taquom hardware ‘

Among the various products manufactured the following 'may be applied to a TaxiCom system:
o TX28-MT Taxitron’iC"MulﬁT aximeter '
. GDIN3VS+‘ Reading Station with memory cards (data base)
| o TD-30 Tax,it.rcnic,Dat_a Term:nal _
. Taxitronic Alfa vsy‘stemk(ccm’p’utevr-aided discatch)

General |nformat|on is avallable dlrectly from the company in-various languages

”21 2C'n

Robm Van Lohu:zen i
Telephone;  31- 55—413236;
Fax: - 31( -55-410745

Taxitronic Ned. B.V.
Molenmalkershoek 52 -
7328 JK Apeldodan
The Netherlands




6.1 Scope and Focus

“The first countries to enter the information society will reap the greatest rewards.
They will set the agenda for all who must follow. By contrast, countries which
temporize, or favor half-hearted solutions, could, in less than a decade, face
disastrous declines in investment and a squeeze on jobs™?.

The Bangemann quote, when considered in a TaxiCom context, should send a powerful
message to operators and their communities. Those who see TaxiCom as simply
computerized dispatch or computerized fleet management have missed an important point and
have overlooked its true potential. TaxiCom does encompass such technologies as computer
dispatch, fleet management and varied report generation, and can be a way in which to favor a
more efficient use of resources both human and material. However, if properly executed,
TaxiCom can allow operators and communities to effectively adjust to technological advances,
take advantage of each other’s evolving needs and requirements and significantly modify the
nature and depth of their relationship. ’

Communities and operators should keep in mind that with existing technology TaxiCom can be
used to favor an increased synergy between public and private sector transportation. Such is
already the case in Switzerland and several Scandinavian countries. Social, Elderly and
Handicapped, school-children transportation and other services can easily be placed under the
aegis of cooperating taxi operators or work in conjunction with them. With such TaxiCom
capabilities as group and/or deferred billing, pre-programmed pickup/drop-off, and
comprehensive report generation, this link becomes quite simple and profitable for all involved.

A TaxiCom system can be developed on the basis of a wide range of different operational and
equipment configurations. Even within a given proprietary package of a given supplier there is
not just one way to configure a system. Each supplier offers a wide variety of service and
equipment options. With all these options and possible hybrids the final choice should
correspond to an operator's needs, desires and financial capabilities. The increased modularity
of such systems allows smaller operators to add on as capital becomes available and/or the
extent of the benefits of TaxiCom become evident. Operators can mix and match, and today’s
hardware and software already in use is often compatible with modern TaxiCom systems, thus
reducing the implied initial capital outlays. Unlike the situation in the past, suppliers are now
increasingly willing and able to adapt their systems to the specific needs of the operator.
However, more preparatory work is necessary on the part of operators, if they are to get-exactly
what they want and need. '

%2 Furope and The Global Information Society. Recommendations to the European Council (the
“Bangemann Report”),p.5, May 1994.




Obvrously costs and cost estnmates represent a central element in the analysrs of the feasibility
~and suitability of a Tax1Com system for a given. operator/communlty The costs involved have
evolved considerably in the last ten years. These are somewhat problematic to estimate as
each operator has different. needs concerning not only performance, but also computer and
communications hardware and software. Thus the following should be seen as indicative and
based on operator expenence to date.

leed costs (i.e. the expendltures necessary to equip the control room and establish the
communrcatrons hardware base) ‘make up a large percentage of . the capital outiay for small
operators. For fleets of 500 taxis and more costs tend to be equally spread out between fixed
costs and total per taxi, i.e. unit costs. A rough. ‘estimate of the order of the investment
necessary to fully equip an operator with a fleet of 50 taxis, is something in the order of
$200,000 or so for the control room and communications base, and an additional $2,000-4,000
per taxi in mobile equrpment

The equwalent costs for a ﬂeet of 500 taxis are roughly $300 000 $400 000 and a per unit cost
of $2,000-$4,000. These figures can fluctuate dramatically in both dlrectlons depending upon
such factors as detailed system specifications, service area in km? (which-implies additional
base. statlons) fleet size, services offered and hardware already in use. -

Whatever the clrcumstances and budgetary conS|derat|ons a proper TaxiCom system should
be compatlble with the present and foreseeable needs of the operator and its community, and
should allow for maximum flexibility. for future additions and developments. Keep in mind that
with TaxiCom new markets, services and benefits become available and the system chosen
should enable these opportunltres to be seized.

There are basrcally three ways to approach the challenge of plannlng and |mplementmg a new
TaxiCom system: 1), purchasrng an existing system off-the-shelf 2) developlng a new system or
3) customizing components of an existing system..

The followrng is a guide (the questrons that need to be asked and answered at each stage of
the consideration to the implementation process) for those considering some, or all, of these
technologles whatever the desired approach may be

6.2 G;oi»ng It Alone?

Today, W|th the multrphcnty of vendors spemahzmg in the drfferent aspects of TaxiCom, self-
developing a system is not as difficult as it was at the time of the publication of our. last report in
1985. Most of the equment needed can be purchased off-the-shelf from the different vendors
on the market =

Some operators may Judge this as the best way to optlmrze thelr operatlons with their existing
hardware software equrpment and budget consrderatrons However gmngj_ajg_&e__s_m_o_@




In order to gather the fruits of TaxiCom, all operators must go the path of the so-called “learning
curve”. This learning curve can be shortened conS|derably by virtue of an established supplier's
experience, training, maintenance and service, i.e. by learning from other’'s mistakes. It has.
been observed that most operators who have initially gone it alone have operated with a‘'sub-
optimal system and/or have decided to convert to an established suppller s system obvrously at
an additional cost. : :

Self-developing a system is time consuming and requires significant technical expertise and
resources. Unless an operator/community has very unusual and spécific needs and the
resources necessary to develop a competent system, it is difficult to imagine the benefits of
such an endeavor. Some elements of a system can be self-developed to meet specific needs
unaddressed or unavailable in existing systems.

In the words of a supplier queried on this subject:

Self-developing order entry or call taking software is a feasible objective which can be

- done rather inexpensively. However, developing communications software which
interfaces to a mobile data communications system is very complex...it has been found
several taxi organizations who developed their own dispatching. system wanted to add
mobile data terminals. It has turned out to be less expensive and more efficient to
replace their system with packaged software, rather than build a custom interface to
their current software. In this respect, most computerized dispatch systems can be
implemented in a two phase process. The first phase would lnvolve a vorce
computerized system w:th MDTs added on at a later date.

Agamst thrs background, it is our suggestlon whatever the plans and intended development
path of an operator, that a major effort be made to contact all available TaxiCom suppliers and
operators and listen to their suggestions and solutions before making any major decisions.
Operators should above all understand how their operations will be modified by TaxiCom,
determine what is a feasible/justifiable ‘cost (total and per vehicle) and estimate increased
earnings or volume/market share. This way, even if the decision to go it alone is made, the risk
“of making major mistakes is diminished and conversely the chances of success are increased.

6.3 Modularity and Technical Upgrades

The better TaxiCom development projects have given considerable attention to the principles of
modular system desrgn We have dlstmgu:shed three different approaches in thls respect

One approach is a system deS|gn geared towards phased |mplementat|on and upgradmg
This approach allows operators to follow a “path” of increasing operational and equipment
sophistication. Basic configurations are implemented from the outset and the system is then
gradually added to and expanded in discrete mcrements in order to arrive in due course to a
full-featured systems package. : e

A second approach is thatoffquasi-independent modularity, i.e. system modules that can be
used independently of other modules. A basic system configuration is necessary but ensuing




modules can be added to the system accordlng to the operators needs and budget and W|thout
a corresponding or pre-determlned order. -

The: third approach is :that of “dressing” a tradltlonal dlspatch -system: with: TaxiCom
capabilities. Traditional radio communications can- be transformed to enable data
transmissions. This approach can reduce costs as existing communications hardware can be
used. Operators should ascertain whether data transmission capabilities: correspond to their
needs, both present and future, as some systems allow only - one-way - transmission,
transmission of pre-defined: messages or minimal data: capabilities in general. Certain makes
and models of mobile radios are more easily adaptable and more efficient for mobile data
systems. Operators should verrfy the compatrbrllty of thelr system wrth the dlfferent systems
offered on the next market ahead of tlme ; :

No matter what the approach is, operators must be aware of the mcreasmg |mportance of
software in system configurations and upgrades. Personalized: software can now. easily be
developed. Some supplrers are working with operators and/or softw: e houses to develop
programs suited to the specific needs of the operator for which the system is being configured.
The possible benefits of such an approach are obvious, but also depend in large part on the
- quality of the system specifications. -For this to be properly executed (the first time), operators

should give the latter careful attention and would be well served by substantral knowledge of
TaxiCom capabilities. .

As hardware becomes less costly, high performance software takes on increasing importance.
An operator should look for a system that is suitable to its present needs. and that can easily
add software/modules as its needs evolve. Some suppliers now offer. a “hardware. base” and
develop software with the operator and speclallzed software ﬁrms whlle others offer software in
modular. form f

6. 4 Mam Planmng and Implementatlon Steps

Time and resources are necessary to get even the srmplest Taerom system up and running.
However both parameters are shrinking as TaxiCom progresses and suppliers and operators
gain experience. Today a. full-fledged TaxiCom: system can be planned and. rmplemented in 12-
18- months. In comparison with the fi rst TaxiCom systems, which necessrtated ‘years of
planning ® years for the system in~ Gothenburg) and thus substantlal research and
development costs, the progress is evident. :

Some operators may want to undertake the entire process themselves, while others may call‘in

- system/technical consultants at different stages of the process. Increasingly, operators in

- neighboring communities band together in order to specify similar systems, make group bids to
purchase hardware, and recently to share a common TaxiCom system

Whatever the preferred approach, we see the process of plannlng and implementing a TaxiCom
system is now proceedlng in seven broad phases dlscussed below




6.4.1 Initial Study Phase (In-House Proj-ect).

Phase objective: Should TaxiCom be looked into further for eventual implementation in our
: : company/community?

Literature should be amassed by contacting all available suppliers and similar (in size, nature
and demographics) operators and communities already using TaxiCom in order to reach a
thorough understanding of what TaxiCom is and implies. Keeping in mind that though TaxiCom
offers some immediate benefits, it might not make “sense” (economic or other) everywhere.
For example taxi operations dependent exclusively on tourists and street hails may not find that
TaxiCom justifies itself. At this stage only rough cost and earnings estimates should be
ventured and a rough picture of what TaxiCom entails should begin to emerge.

6.4.2 ‘Pire"-‘feaSibili'tyj.‘Probe Phase

Phase objectives: Determme if TaxiCom should be .implemented in your company or
: : community. Verify if institutional support exists.

The following parameters should be defined:

likely service area

radio requirements and avallablllty

system objectives

absence or presence of topographical difficulties

service requirements (traditional, social, Elderly and Handicapped, and new)
cooperation with public transportation systems (synergy, replacement, reinforcement)
cooperation with local government

preliminary costing

possible forms of funding

This phase can take anywhere from 1-3 months and should culminate with a 30-50 page report
with recommendations on all key pomts A final debriefing session with all key groups and
-agencies is also suggested.

6.4.3 Feasibility Study Phase

Phase objective: Define all actions/decisions that need to be made for remalnder of
planning cycle and guidelines for implementation phase.

At this point the following additional parameters should be thoroughly analyzed and defined:

¢ detailed program budgeting
o complete financial plan




operations plan outline ,
compatibility of existing hardware/software
specification of all necessary additional hardware/software
identify compatibie hardware/software suppliers

* ranking and justifi ication of preferred supply sources
|mpl,ementat|on plan outline

This phase will range between 2-6 rnonths and should be undertaken by a small multi-
disciplinary team with a local project manager and preferably a skrlled technical consultant.

The first three phases can cost up to $45,000, dependrng on therr scope and thoroughness and
the extent to which they are performed in-house or use external consultants. It should be kept
in mind that Phase 3 can partlally be merged with the proposal process of turnkey suppliers.

The following phases will be mentioned by name only as they will depend on the parameters
defined by each operatorlcommumty '

6.4.4 Full Operations PIan;Pha‘se

Phase objective: Definitive gu:delmes for all necessary actions through implementation
' ' - phase. ‘

'A comprehensive plan of action should be constructed for the remalmng phases This will
" include, among others, the naming ofa pro;ect leader, fully defi nlng the budget parameters and
the establishment of a complete timetable.

6.4.5 Equipment Purchase and Installation Phase

Phase objective:  Final source specification, equipment purchase and Installat/on contract
specrflcatlon .

Al final hardware and software suppliers should be identified. All eqUipment purchased should
be guaranteed. Installation should be done by the supplier(s). Service contracts and
guarantees should be for a period of at least one year and ensuing servrce/replacement fees
should be defined at time of purchase. The contract should stipulate a guarantee of service in
case of supplier departure from market (be it for whatever reason).

6.4.6 Start-up

‘Phase objective: Training, testing,,,dehLigging and trial operation.

A phased testing to full operation process should be used and is usually done in increments of
f ive to ten percent (5-1 0%), twenty to i fty (20- O%) and one-hundred percent (100%) of taxi




fleet. Traditionally this has taken from 3 to 12 months. Training of operators, dispatchers and
drivers usually requires 1 day to 2 weeks and can represent an additional cost if not included in
initial contracts. :

Debugging of the system (which can take up to one year but is usually a matter of weeks) and

- the trial operation process, should be included in supply contracts and performed in accordance

with the supplier/s. Manual dispatching capabilities and an effective backup system must be
planned, so that system failures will not have a paralyzing affect.

6.4.7 Operations and Monitoring

Phase objective: Full operations.

The first year of operation of a TaxiCom system is crucial. For this reason, one year of support
is usually included in supply contracts. System bugs and problems usually surface within this
first year time period. Thus make sure initial contracts spell out the nature of the support, the
costs that are included and what materials are covered by the (often various) guarantees and
by whom. Ensuring that your system meets your expectations and requirements is a lot easier
and less costly to do at this stage than in ensuing years.

It can not be stressed enough the importance of including interfaces that will allow the TaxiCom

system to evolve with the nature of the operations, the needs and the role it can play within the
community. Many of the initial TaxiCom operators did not, or were not able to do such, and
found themselves making major upgrades within five (5) years and purchasing a new system
within ten (10) years, (as their business and role within their communities took on new and
unexpected dimensions).

6.4.7.A System Extension, Upgrades and Reconfigurations

All TaxiCom systems implemented until now have been upgraded or extended within a few
years of implementation as new opportunities and advantages become apparent. Some have
been done in conjunction with the original supplier/s, but the majority are performed through
new or alternative suppliers. For example, installing a credit card reader (or smart card reader)
can be done with a specialized supplier and the appropriate credit facilities and does not require
the expertise of previous suppliers. Hopefully this eventually will be taken into consideration
while planning your system. :

Most upgrades and extensions can be performed without disturbing the existing system setup.
The system is supplemented without requiring a major overhaul in the present configuration. A
typical example is the addition of credit card capabilities, which only implies the addition of the
magnetic/smart card reader in each vehicle, and sometimes, minimal software modifications
(and the necessary agreements with local credit establishments).

For hardware upgrades, compatibility with already installed equipment must be verified before
purchasing as some protocols, computer environments and components are not compatible




with-others. Software however is easier to.adapt,.and often a-well-specified older-software can
outperform the modern software offered by suppliers. Buying:new. hardware ‘or-software should
not be rushed and not before obtaining various opinions (from different suppliers or technical
_consuitants) concerning: what can:still be: used effectively:-and what real benefits the new
equipment offers. Some suppliers offer upgrades: free-of charge for certain . components and
software (whlch is another issue that should be duscussed wrth suppllers pnor to purchase)

.,Some system extensrons reqwre addltlonal ttme and resources to lmplement ~.|n order to install

a GPS, for example, numerous. hours of data programmmg and meticulous:sectorization are
often needed initially. In this case, unit price and ensuing costs may not be sngnlﬂcant but total
:cost may be affected by the one-tlme |n|t|a| |mplementat|on cost ERIEED -

Reconf guratuons are a hybnd between the acqursmon of a new system and the retoolmg of
existing components. To date these have been rare, due to the rate in which hardware has
become outdated. But as hardware becomes more: flexible and more advanced, it becomes
easier to envision the “recycling” of components for use in modern systems..  Reconfiguring a
new system around existing software has been more frequent, and reinforces the notion that if
the initial specifications are done correctly, there is'no need-to redo the process.- In both cases
it is suggested that a reconfi guratlon be treated as an outrlght acquusutlon and that phases 3-7
be repeated. ‘ - :

6.5 Planning Overview and Commentary . .

The European Taxi Confederation organized a conference in San Sebastian, Spain on February
9-11, 1995. The object of the conference was to address the common, problems and potential
solutions for taxi operations in a changing business environment, with partlcular attention to the
hamessing of new data and communications technologies. :

Among the different presentatlons was that of Mr. Phlllp Cavin. from the Swnss firm of Inde|co
AG (see Section 5.2.2). The following are excerpts from the translatlon of his. presentatron
given on the general aspects of TaxiCom and the different modern optlons of such a system. It
provides the readers expect insight into the background and perspectlve on: plannmg these
systems - irrespective of supplier, size of system or country. ;

“Before IIIustrat:ng the different available options and confi igurations of TaxiCom we would like
to speak to you about the feasrblllty of such a system. Three baSIC components need to be
cons:dered Inttlally ‘

1. The Dispatching - and Control Center (the DACC or the Central), its necessary
administration, personnel, hardware and software;

2. Communications (radios, base stations and antennae) equipment;

3. Mobile equipment.




‘Prior to implementing a-new system, an in-depth study should be: undertaken, best conferred to
a quallt" ied transportatlon consultant in-which: the followmg questlons are answered '

s 1 iHow can/wrll my personnel structure be modlf ed’? Can personnel be reduced
S accordmg to. the selected solutron7 ; SR AR R L
2. How many radro channels are needed’? Are supplementary channels needed'? (Note
" that 150-200 vehicles can operate on one channel and: that each frequency needs to
SN be conf rmed for a duratlon of elght to ten (8-10) years) o : g

' }3. Are cllents content with- prevalllng serwce'? Will the new system be adapted to an
expanded clientele (school chlldren transportatlon elderly and handlcapped
i serwces efc.)? : ; : =

'4. » How much will the entire project cost? How: wrll it be: financed: (Ieasmg, loan or
other)9 How much will the initial preparatlon cost? : :

5. How Iong WI// lt take to get operatlons up and runmng‘7

6. Wll profi tablllty be affected? By how much, if personnel reduct/ons are taken /nto ‘
account?

7. Should all mobile equipment be purchased outright by management and Ieased to
' drivers, or should drivers be asked to purchase their own equipment?

8. Wil the location of the Dispatching and Control Center need to be moved, and if so,
- how much Wl// the move cost?

These are some of the reasons why you should not undertake such a project without first
conducting a preliminary study of these problems and available solutions. So as to avoid
possible unpleasant surprises, do not underestimate the importance of the feasibility and
planning phases of the project. ‘

Option A: Basic Computer Aided Dispatching (CAD)

There are several possible ways in which to computerize a DACC. The simplest (which may
look like the cheapest in the short run, but which may prove the most expensive in the long run)
is a “basic computerization” of the DACC. This implies the purchase of computer dispatch
software (which requires data input of the street and address directory of the service area), the
purchase of a PC, and possibly a central unit (i.e. along the lines of a minicomputer with
extended memory).

Advantages

1- Some possibilities to achieve personnel reductions;
2- Report generation and statistic gathering capabilities (for clients and drivers);




3- Allows operators: to lmprove service, Iocate repeat customers and. thus to.increase cllent
fidelity; ~ v . :

Disadvantages

1-  Almost impossible to have an efficient security system;

2- Taxi arrival time can not be accurately estimated;

3- The return on investment is rather: Iong as the only real savings are due to mlmmal
reductions in operational costs y

Costs

The following costs are estimated for a Central serwng 300 vehlcles w:th 4 call-
takmg/dlspatchmg stations and a: 30-mmute secunty/nterventron umt S ,

Software: $80,000-200,000
Hardware $40 000-100, 000

Thus total cost of such a setup can be estlmated at$ 120 000-300, 000

Option B: - . CAD;with;ePartialt Mo”bile,Data~f Transmission >

The second possible solution is a computenzed Central with partlal moblle computenzatlon (I e.
one-way data transmission). , ,

This implies the same procurement as Option A with the addmon of a data dlsplay in the
vehicles. Depending on what radio equipment is already installed, new radios: may or may not
be necessary (as some are not compatlble with- the technology).

The service area is then “sectorized”, that is divided into main sectors/sub-sectors of:activity
each receiving a numeric or alphanumeric code. Drivers inform the Central of their position and
then receive a queue position within the sector.  The' driver can then decide if he prefers to
remain in the sector or reposition to one with a higher queue number The trlp is then allocated
via traditional voice radio dispatch. :

1- Dispatchers know whereabouts and availability of vehlcles in real time and can better
estimate arrival times;

2- Deadheading is reduced (which economizes fuel and vehicle wear);

3- Vehicles can be more evenly distributed within the service area;

4- Return on investment is estimated at 10 years

This solution can be configured as one-way transm:ss:on in the other direction, i.e. the Central
questions the vehicles by radio as to there whereabouts and availability - and. transmits
information about the trip to the data dlsplay dlrectly The advantages being that the driver




receiving the trip is privy to.the information, does not need to write any information down or
remember any, and the risk of error due to misunderstanding is eliminated.

Costs
For a similar configuration as described previously, the cost of this system is estimated at:

Software: o $100,000-300,000

Hardware: $60,000-120,000

Data display installation: $600-1,000 per vehicle

Radio installation (if necessary): $1,000-1,600 per vehicle (taxes not mcluded)
Total estimated cost: $340,000-1,200,000

There are cheaper configurations available for both of the first two solutions, but our research
has indicated only those that are prevalent among operators.

Option C: Full Function TaxiCom System

We will now pass to a true full-feature TaxiCom system including a completely computerized
DACC and mobile units, complete service area sectorization and automatic trip distribution.
This solution requires a more powerful PC configuration or Tower that can handle extended
software.

Various transmission protocols exist (the standard being 1382) and can be used as well as
modems data terminals and radios.

An effect/ve alarm system is also an integral part of this configuration (the details of this alarm
will not be exposed in this forum so as not to compromise driver security).

AM@Q_@_&

1- Slgmflcant reduction in personnel (20-40%);
2- Decreased deadheading (15-35%),
3- Immediate client response;
4- [Increased taxi punctuality;
5- Credit or “smart” card capability (with on-line validation) can be easily added;
6- High-performance security system;
.7- Return on investment is estimated at five (5) years;

Costs
Software: $100,000-240,000
Hardware: $80,000-120,000
DACC data and

-radio equipment: $50,000-60,000
Mobile radio and o




display: ~ $1,400-3,800 per vehicle
- Total estimated cost: ~ $650, 000-1,560,000

This last configuration is the most expensive, but also the one WhICh can pay for ltself most
quickly. - This is due to reduced-personnel and deadheading costs, and the resulting increase in
passenger/client volume. The increase in driver. security may also attract additional drivers:for
operators rentlng their services, thus resultrng in an addltlonal source of revenue

Keep in mmd that the Iarger the system the better the chance that the average unit pnce erI be
lower. v

Optron D: Full Functton System wrth GPS

A GPS vehlcle focation system can be installed and added to this system. Tnp allocation is
performed.in real time, with the possibility of choosing the vehicle (not always the closest) that
can amve the qurckest Thus arrival trmes can be esttmated wrth mlnlmal dewatlon

This configuration can be added to and improved with Differential GPS (DGPS) ‘which lncreases
accuracy to 20 meters of actual position (regular GPS accuracy 50-1 00 meters) There are
also traffic control systems that operate Independently of GPS whlch can Iocate vehlcles wrth
accuracy of up to 200 meters.

Costs
GPS: $400-700 per vehicle (once installed GPS use is free)
DGPS: The unit cost is roughly the same as the GPS but needs 2 people and 3

to 10 months of preparation (depending on the specifics of the service
area) with an additional cost of $40,000-80,000.

Option E: Top-of-the-Line System (“TaxiCom 2000")

There are various auxiliary. services and options that can be added on to a fully-featured
TaxiCom system.

Among available options there are PABX phone lines, automatic “call-boxes” (from which taxis
can be ordered with the touch of a button), automatlc call-takers (with touch- tone), smart card
and smart taximeter technologies.

With these and similar technologies a quasi-automatic Central can be attained.

Option F: Multiple Company/User TaxiCom Systems

We would also like to mention possible solutions for small operators, cities and towns Three
possible solutions exist.




The first solution is a ‘multi-company’ option which regroups several taxi operators under one
central TaxiCom system. Each company can operate discreetly on the same system - thus
reducing costs without reducing advantages.

The second po‘ssibility is a ‘multi-user’ option in which taxi," police, fire, ambulance and/or toWing
services within a community use one central system. ' ; :

Increasingly we ‘are seeing a third option: linked téxi énd public transportationv systems (which
we see as a natural affiliation as taxis are of considerable public utility, even if they are
privately-owned). -

‘The systems and configurations we have described are those prevalent in the world today. In
the future we may see the emergence of systems in which vehicle guidance and traffic systems
are.included, addresses appear directly on graphic displays (i.e. electronic city maps) and/or
high-performance GPS systems (with absolute real-time accuracy). . ;

Remember, before investing in a new system a serious study should be undertaken to analyze
the. needs of the operator, the community and the region, the various costs involved in the
project and the possible modes of financing. Keep in mind that the more expensive systems
are usually the ones that pay for themselves first and never, never purchase a system that you
have not seen functioning in another location. '




*places ‘And yet theu ,_potentlal’usefulnessjs far greate _than h‘as tradltionally been recognlzedﬁt"

The taxi sector presents a number of timely specific challenges and timely. opportunities for both
pnvate and publlc sectors. It also offers a full and.vivid microcosm of many of the issues whlch
concern transportatlon planners and pollcy maker in therr work more generally Here are just
three examples of many:

o If for mstance the concern of the commumty is to find ways to make better use of
" road space to avoid unnecessary new construction, a well functaomng modern taxi
system can make a non-trivial contribution in this respect.

e If the problem is reductlon of pnvate car traft" icin crty centers here too taX|s can play

- -a useful role.

o Likewise, if the challenge is that:of ensunng cost effectlve transﬂ services in lower
density areas or in off-peak periods, creating more local jobs, achieving fair levels of
mobility for the elderly and handicapped and introducing state of the art electronics
to reinforce performance levels, then an appropriately throughout and far-reaching
analysis of the taxi sector can prowde many useful msnghts and eventual pollcy
instruments. ' : : : ~

‘7.1 Traditional Public Sector Attitudes Towards Taxis

Despite the fact that there have been taxis -- public hire vehicles -- plying the streets of our
communities for hundreds of years, they have by and large not been the subject of much
thoughtfulness or helpful mput from planners or policy makers in most places

This is not because they are unlmportant because the fact is that in many places, they rival the
official public transportation system as an effective carrier of people and even goods. In the
United States alone, for example, with some 6,300 operators and 170,000 vehlcles on the road,
they carry about the same number of people as all bus transit systems comblned

2 Gorman Gilbert in “IVHS in the Taxi Industry” presented at the IVHS Annual Meeting, Reston, Virginia,
March 1991




Firmly rooted in the private sector, the taxi sector presents a number of anomalies from the
vantage of the publlc policy maker: Most of these trac‘eﬂ to our lgnorance of what is actually

: process

The reality is that the taxi transportatlon section is doing a considerable jOb of moving people
without the: benef t of publlc sUb"'dy or publlc management but its development and social
‘contribution is belng lmpeded in t places by a structure of regulatlon and’ control ‘whichis
antiquated; chaotlc excesswe and dernonstrably counterproductlve To make a bad’ situation
‘even worse, the quantity ‘and” quallty of ‘the  information that is  available ‘on the sector ls
generally so poor that few can evensee that there might be a problem atall.© -

The approach of most of those who are, or at least should be, concerned with developments in
the séctor appears to be to rely on what Professor Galbraith- years ‘ago kindly labeled as
"conventional wisdom". The conventional wisdom as far as the vision of the taxi busmess on
the part of most planners and policy makers can be summarized as follows:

1. Taxis are not really very lmportant either in transportation, economic social or
" political terms.

.. 2. There are, if anything, already too many of them on the road.

3. They line up poorly, if at all, with the structures and priorities of our post-
. industrial societies; and, in any event... .

4 The sector is best left to its own devices. .

-ThiS‘point of \riewfi,s not-only widely held, but it is shared both by casual observers and also by
most transportation experts and policy makers. It is also, one could argue, a point of view that
is consistently and pervasively wrong.

In order to consider in more detail the opportunities that are opening up in this sector a
somewhat broader perspective needs to be undertaken and understood.

If taxis were trivial as providers of transportation services and as sources of jobs, as the
conventional wisdom seems to imply, there would be little reason to take the time or the trouble
to engage in a rethink of the sector. But consideration of the evidence points to some rather
different conclusions. : ‘

For the European Economic Community (EEC) region as a whole, the totals are perhaps
surprisingly impressive: the sector involves putting more than one million vehicles on the road,
provides more than two million direct jobs, carries somewhere around ten billion passengers
annually, including in emergency and other situations where no other form of transportation is




available.?* To finance this capacity, taxi operators are spending close to three billion dollars
annually on ,equi‘pme‘nt alone, while direct go,vernment subsidies are 'close,.to,zero.

Judged on the basis of the facts the underlylng reallty of the world taxr sector asit stands today
in 1995 is that it is:

o Already massive in its dimensions;

e A significant provnder of needed socral services;

e An entrepreneurlal structure wh|ch provrdes servrces Wlthout the need for. public
subsudies or operation; :

o Far reachrng in terms of its social and economic implications

e  Extremely different from country to country in terms of .its - size, structure
performance, requirements and prospects;

. " Steadily changlng in lts structure technology and mix of servrces offered

e On the brink of the most |mportant technological revolutlon in the sector smce the
+ introduction of the gasoline engine; and - :

¢ Poorly understood and substantlally underestimated by transportatlon planners and
,polrcy makers alike.

If this is true |t would seem reasonable that, before wrltlng off taxis as a possrbly more useful
transportation option, we give: further attention to- considering what could be done about them
from a public policy perspective -- bearing in mind that there are still few unresolved
transportation problems lingering about that the public purse is not bottomless, and that job
creation has gone from being an academic phrase to a social and political issue of considerable
importance.

7.2 Perceptions, Contradictions, and Change

While that is the reality, the perception of what is going on is often quite different. Because of
its highly fractionalized nature, the taxi sector has rarely been regarded by either its regulators,
suppliers or customers as anything other than a small business -- and as a purely local
concern. Worse, until recently in many countries across the region, the taxi business itself had,
fora vanety of reasons, been in a state of steady decline. : :

The widely shared perceptlon of most of those lnvolved - W|th rare exceptlons -~ is that
business is not very good. However, this survey reveals that in most places this has more to do
with the perspective of those who hold this opinlon than with actual fact. This tendency to
pessimism reflects that: : : ERIETE

2 Source: Estimates from EcoPlan World Taxi Survey, Paris, 1994




(a) there actually have been a number of tough years in the past;

(b) on-going structural changes ensure that there are a certain number of losers out
there (and in this business everybody can spot the losers); and

(c) the lag time that inevitably separates perception from reality, whatever the country or
sector.

But things are now -- at long last -- changing on a number of fronts. In many places the quality
of taxi management is on the upswing. The basic structure of the sector is evolving in a
number of important ways, including in terms of ownership patterns and operating methods.
New kinds of business are being created. New generations of radio control equipment and
small computers are coming on line in ways which are stimulating sharp improvements in
productivity and profitability -- and which in the longer run hold the promise of a major
technological revolution.

Furthermore, after many years of general neglect, the taxi business has begun to be
"legitimized" by the public sector. A recent wave of studies have demonstrated how taxis are,
in country after country, providing cost- effective transportation for many parts of the society,
including the elderly, handicapped, poor, non-drivers and people who either on a temporary or
permanent basis find themselves without access to cars.

As a result of all these forces, the old cobweb of restrictive regulations and practices is slowly
beginning to be reformed in countries across the region. The results show that the leading
edge of the taxi trade is gradually developing new products, tightening up its management, and
attaining levels of billings and profitability never known'in the past. Thus, what is seen today
across the region is not a sector in decline, as the conventional wisdom would suggest, but a
business which is both changing and expanding.

7.3 The Public Policy Vacuum

A careful observation regarding the taxi industry in most cduntries shows a vacuum in policy.
This situation exists at virtually all levels of transportation policy, but it is most marked at the
national level.

Because of the highly decentralized nature of the taxi business, regulating and other controls
have in most places long since been handed over to local government agencies. These in turn
have tended to deal with the problems and priorities of the sector -- whether from the vantage
on its clients, its impact of the local economy, its role as a supplier of jobs, or its relationship to
the transportation system as a whole -- from an immediate local perspective and on an issue-
‘by-issue basis. : B : ‘ ' R

As a result, there have been few concerted attempts at the national level, either in the United
States or in Europe or the EEC region more generally, to come to grips with the problems --
and the opportunities -- before the sector as a whole. One result of this public policy void has




been a basi’cally unstructured, and in places even chaotic, environment for taxi operators and
the public they service.

In this universe of poor information and fractionalized policies, irregular performance and
continuing ad hoc improvisation on the part of just about everybody involved with the sector,
the norm. As a result, in most communities the sector is substantially under-performing. Less
service is being offered, often at unnecessanly hlgh prices. Too few jobs are being created.
The busmess and worklng circumstances of those already in the sector are madequate Public
monies are having to be poured into public transit modes which could possubly enhance private
taxis operators.

A further result of these circumstances of "benign neglect” is that the taxi business has been
obliged to lumber along with products that, by and large, have been defi ned to operate in quite
different kinds of situations. Neither the concerned industrial supphers nor government, have
fully appreciated either the true dimensions of the market; ‘the real needs of the operators
behind the wheel, or the requirements of the traveling public.

Under these circumstances it would seem fair to ask why is it that policy makers in most places
have failed to come to-grips with the problems and the opportumtles of the sector. - The short
answer o that would seem to be because

(a) The underlymg structure of the: sector is changmg, and in p|aces qurte rapldly,

(b) Admmlstratlve fractlonahzatlon has led to a situation wherem nobody is really
" ‘responsible for its global development -- so initiatives at the national level are easy
to duck, and fi nally because

(¢) Virtually all aspects-of the sector are. in general poorly ldentlfled in terms of the
avallable stat|st|cs ‘ RS .

For a vanety of reasons the lnformatlon we have on taxns and thelr actual performance is in
most cases extremely poor. These: Ilmltatrons exist at virtually all levels of operation;: oversight

~and control in nearly all countries. This srtuat:on has come about because of not one but a
whote chain of circumstances: - : :

F|rst the: general and pervasnve reluctance of many mdlvndual drlvers to make all
-of the facts: avallable on their daily operations known to the their employers.

Second, the operators who tend to be little interested in turning over all of their
actual records to the varlous government agenmes mvolved

Third, the fact that the numerous concerned governmental agencies. Each tend
to develop and retain only portions of the database, more often than not, in a
form whrch is.not really usable or avallable to anybody else. .

-~ Finally, precious little of this data makes its way beyond the immediate operating
area to the national level -- while for reasons of language, sectoral organization,
and lack of either professional interest or established channels, the -amount of




international transmissions of such information is marginal and occasnonal at
best.

The absence of adequate information and perspective on the sector has led to three closely
related developments, each a problem i in its own right:

e First, a virtual abandonlng of the sector by national transportatlon agencies, on the
grounds that this is essentially a local business’ and as such properly the concern of
local government.

e Second, a basically unstructured and ad hoc envnronment for both operators and
customers alike.

[ Th|rd a substantial and VISIb|e under-s ervncmg of the sector by mdustnal suppllers
as a result of long held preconceptions about the (l|m|ted) importance of the market.

7.4 The No-Policy Policy for Taxis

Few ministries or departments of transportation anywhere in the world today appear to feel
particularly strongly about the lack of a national policy as far as the taxicab industry is
concerned. To the contrary, one can detect a certain feeling of relief on the part of most that
they have, in fact, managed to avoid getting themselves embronled in this partlcular sector in the
past. :

Given the enormous subsidies costs and difficulties over the last several decades that have
resulted from central governments’ involvement with public transportation sector, and given the
clear desire now of most governments to reduce their degree of involvement in these issues; it
is -almost anomalous to suggest that any government agency should now con3|der the
formulatlon of a coherent national or even reglonal pollcy for the taxicab mdustry

The fact is however that the present policy void actually has its own costs. Much of this is
hidden, though, because the database is so poor and the issue has received so little structured
attention, that informed commentary is difficult if not impossible.: Here are what is perceived
as being among the more serious problems encountered, as well:as some of the opportumtles
lost as a result of this "no-policy policy":

¢ Inadequately dynamic development of the taxn sector :tse!f (W|th the concomitant of
lost service and Iost jobs); ‘

« Poor or non-existent coordination with other transit modes which, among other
~things, has led to unnecessary subsidies to loss-making public enterpnses in
situations where taxis may offer a cost advantage




 Inadequate service of certaln geographlc areas, or transportatlon dlsadvantaged
groups for whom taxis may be the most efficient’ moblllty prowder

e The precanous ‘economic structure of taXI operators Wthh all too often leads to poor
fworklng conditions and pay, unnecessary bankruptcles lrregular busmess practlces
and ‘eventually even criminality, etc

Against this background what is clearly now is needed: a) a new ing framework against
which planners, pollcy-makers and others concerned can look at’ thel natronal and immediate
local situations, b) getting a fix on the relative performance and llm‘, :tlons in thelr reglon or
community, and c) drawing on the results of' leadlng ‘edge experienc the taxr sector to
develop checklists of ideas and. initiatives that could help them strengthen the sector in their
country, state or city -- as a provider of needed services, as a generator of jobs, and as a useful

compllment to the other transportatlon serwces m their cmes towns suburbs and rural areas

Untll such time that we lmprove our knowledge of what is actually gomg on, there can be little
hope of coherent policies or broad based breakthroughs in the sector. Furthermore as long as
the mformatnon on performance, benefits, and costs remains too madequate to permit even a
basic definition of the problems and opportunities that currently exist, policy makers will be able
to continue to avoid the issue. This is the real "Catch 22" situation which currently exrsts in
much of the EEC region’ and Wthh we now needs to be addressed and ref, dled

7. 5 Taxu Industry Developments and Prospects ina Broader
Access Context

Many new developments can be expected in the taxi sector in the years ahead, as attitudes
toward ‘transportatlon in cities’ and transportatlon in general contlnue to evolve. This is an on-
going process which is plckmg up considerable speed in more places within the EEC region.
Many US cities have yet to begin to show signs of these new approaches and achievements,
yet there exists a large number of examples in Europe which are leading the way.

Development within the taX| sector can be expected to be both quantttatlve (more tnps more
vehicles, more drivers, -higher revenues, better earnlngs) and qualltatlve (wider ranges of
services offered, better working conditions, more ‘social’ services, less deadheading, different
kinds and sizes of vehlcles) Part of this will come. about as socnety re-adjusts its collectlve
sights in terms of how prlvate cars. are used especually m cntles but.also in other places as well.

Another push for change in the sector will result from the growung understandlng that the
alternative to cars, with an average of 1.3 passengers, is not ‘conventional’ public or mass
transportation. “Taxis” (dynamically redefined to include a growing range. of service types), or,
better, flexible ‘demand _responsive’ services based on smaller vehicles (but not only
conventlonal passenger cars) with mcreasmgly sophlstlcated electromcs and. communlcatlons
systems and humag_dﬂ_v_ers could. well have an increasing role to .play in thls panoply. of




alternatives. Taxis thus will begin to be looked at as part of a greater whole -- the city or the
~area 's revised and extended global access system..

This begins to be possible and make real sense increasingly as the information-communication
component permits them to move into new and more useful roles within the community. One of
these roles has to do with providing regular transportation for those within our communities
who, for one reason or another, should not be driving.

Another has to do with what shifts in attitudes toward employment in the transportation sector --
bearing in mind that one of the major thrusts of public policy and private initiative over the last
five decades has been to make MAJOR reductions in the human content (say jobs) of the
transportation system, under the soothing rubric of ‘labor saving innovations”.

Among the ‘new partners’ of the 21st century taxi industry will be the social service agencies,
who will increasingly provide customers via the sort of ‘social taxi’ or ‘farndjenst’ services that
have first developed in Scandinavia, and which already account for somewhere on the order of
fifty percent (50%) of many operator's business. The more sophisticated communications and
administrative-billings systems that become possible with TaxiCom will be central pillars of this
conversion.

A major next step that can be anticipated -- and this will be a literal quantum leap in most
places -- will be to use taxis extensively for group riding or ridesharing. Thus, just about all of
the hoped for objectives of DRT of the late sixties will in fact be attained in large part via their
TaxiCom properties. :

7.6 TaxiCom and the Transition to an Information Society

To Understand better the longer term challenges and prospects of this called TaxiCom, it will be
useful in closing to reflect on it if only briefly as but one part of a much larger phenomenon, the
transition to an information somety

The electronics revolution, the information society (or whatever one cares to call) it is a concept
that needs to be carefully interpreted from several very different perspectives. On the one hand
it refers to a broad package of technologies and associated. institutional and working
arrangements. This is what most discussions on these matters tend to emphasize. But it has
another role as well: that of an enabler, something which can help make society to think
creatively about virtually all aspects of the economy and society in the broadest sense -- and in
the process putting us directly before the larger issues of managing the transmon to a
knowledge ; : somety

There can be no doubt that the vital key to this on-going revolution, is the combination of new
telecommunications and information ' technologies -- never to be separated from their
management, institutional and behavioral support systems. Taken together, these are the main
constituents of the Knowledge Revolution that is now rapidly transforming the ways in which we




llve work and play. A number of outstandmg charactenstlcs of this global revolution in process
can be noted, which together point up the very real urgency of informed policy::

1. This is a transformation which is already in progress and maklng its |mpacts felt with
steadily increasing force. : ,

2. lts potential for transforming the nature of society is enormous

3. These developments are still only in their very early stages, meamng that thls is the
tlme in which they can best be shaped and harnessed

4. As wnth all of technology, this is not a wholly benevolent movement and that whlle
there is much hope for doing- good there are also substantial potent|a| for negatlve
impacts, both in general and on specific groups, and reglons

5. While many important decisions are being taken each day which shape the future of
society, in most cases the level of information ‘and insight (as yet available against
which to take wise deolswns) is m very short supply L

Mankind stands today on the brink of new order of technology that is already transforming the
face of society and the economy. This presents a challenge once in a lifetime.and opportunity
for our leadership. Despite the fact that there is an enormous, domlnant role for the private
sector, and a whole plethora of other actors and mstrtutrons to play in this broad area, there is
alsoa very lmportant Ieadershlp responsrbﬂlty from the vantage of society as a whole This is a
challenge which now needs to be met head on. There will be a unique, one-tlme opportunities
for policy makers (at all levels of government) to take a leadership role in influencing this
process of transformation for the better of all concerned.

For a variety of reasons, these challenges and opportunities cannot be left solely to the
pressures and preferences of private interests and unrestrained market forces. There are
important issues of community involvement which require thoughtful and effective public
leadership. This is however a most delicate task, and should not be interpreted as a call for
substituting public sector command-and-control decisions, technocratic intervention and/or
infusion of taxpayer monies for the private sector. The role of the publlc sector will be to create
an informed, responsible and convivial context for the dynamics of this transformation. If there
were ever an occasion for sound information, wisdom and far-sighted leadershlp from the public
sector, now is the time.

In many ways, this can be thought of as a_most useful testing ground for public policy --
including at the local government and well as state, regronal and national levels. Certainly if
various levels of government as eventually "succeed" in improving its relationships and roles
relevant with the transition that the transportation sector is now undergoing. They should be
well positioned to handle the remainder of the new technology policy issues which are ongoing
as part of the Knowledge Revolution, of which transportatlon is but one part.

In this respect, there are many roles that the public sector can play, virtually all of WhICh
contrast vividly with the transitional behavior of policy makers in the transportatlon sector.
Among these are: : - :




- & as a champion:of new ideas and concepts;
» acoordinator helping to bring together many groups and interests into projects and
decision making;
¢ acommunicator of information on good practices and successful projects elsewhere;

* sponsor of exemplary demonstrations of a kind that can lead to ready replication in
many places. :

This is a responsibility which contains many parts. In the first place, the public sector could
undertake a special “shepherding” responsibility for ensuring that these powerful new
technologies ‘and tools: are going to- provide positive opportunities for poorer people, poorer
areas, disadvantaged groups, and in general those people and areas having difficulty making
the transition to the post-industrial information age society. The electronics revolution and the
technologies behind it offer exceptional opportunities in this regard, which need to be
aggressively factored into the public policy effort.

Peter Johnston of the European Commission wrote this of the challenge as he sees it in a
recent paper25:

European cities and regions are the motors of economic and social change. They face
challenges in congestion, mobility, environmental quality and employment renewal. The
cities and the regions must take the initiative, within the context of national and
Eur’obéan policies. The pioneers in the rethinking of mobility, work and city planning will
set the agenda for those that follow.

Those who care about US performance on these issues of technology, economy and society
‘may usefully consider these words. -

%8 “Telework And Transport In The Transition To An Information Society”, written for an international
meeting organised by the EcoPlan/Leber Group in Toledo Spain in July 1994




The following profile questionnairq was sent to all cooperating operators:

1. OPERATOR

Company name:

- City/Country:
Service area: Size:_____km® * Population:_
Number of Taxis: Average radio calls/day(total):
Operator ty,pe: Cooperative ____Taxi fleet owner ___ Private s.e“r"v,i’ce___,_'t bth’er

2. SYSTEM OVERVI EW
(To be filled in by EcoPlan as p,y_e_ryﬂ your information; supplier materials, articles, etc.)

3. PRESENT SYSTEM CONFIGURATION

[Configuration ~ Supplier ~ "Model = Remarks

Global system:

Computers:

Communications:

Software:

Comm.:

Admin.:

On-board equipment:

Terminal

Radio

Taximeter

‘Printer

Other




Special features: (Specify capabilities: Elderly/Handicapped services, accounting features,
ride-sharing, other special)

Personnel: DRIVERS: - CENTRAL:
Total: —_— Dispatchers:
Owner-drivers:_____ Management:
Renters: - Technical support:
Employees:

External Technica_l Support: (if applicable)

4. SYSTEM HISTORY

Initial project discussion: , 19 " Service sta4rt-up:

Initial objectives:

5. ECONOMIC SUMMARY

Total (estimated) cost:

Equipment cost: item Cost
CENTRAL Computer (main/host):

Computer (terminals):

Communications:

VEHICLE On-board terminal (MDT):
(per unit) Radio:
Taximeter:

Printer:




Research and Development costs:

Financing: Amount self-financed: ; ' % of project: ___ %
Other costs: b | '

Monthly rental/servuce charge (to drivers):

[Other] ____ '

6. SYSTEM PERFORMANCE
Initial obstacles:

Major plusses:

Major minuses: -

7. PLANNED NEXT STEPS (expansion, reconfiguration, replacement, etc.)
" Near term: . ‘

Long term:

8. COMMENTARY

“In the light of your experience with ‘TaxiCom’, would- you encourage other 4
cities/operators to adapt to your or similar technology’?”

“The state-of-the-art in the taxi industry of the 90's is much more advanced than that of
the 80’s. What do you see as the major developments we can ‘expect to see in the taxi
industry towards the end of this decade and into the year 20007




This bibliography is intended for those seeking additional information on technologies and
issues mentioned in this report. It is in not extensive by design but should serve as a guide for
further reading. For those seeking specific technical/ technological information, the suppliers
themselves can be the source of a wealth of information (usually via Public Relations). For
more general and/or practical information, contacting the operators and communities alread

using TaxiCom systems is highly recommended.

Access to Taxis, Transport for People with Mobility Handicaps, ECMT, OECD Publications
Service, ISBN 92-821-1166-0, 1992. ‘

Advanced Public Transportation Systems: The State of the Art, Update ‘92, US Department of
Transportation, Federal Transit Admin., Office of Technical Assistance and Safety, DOT-
VNTSC-FTA-92-3, April 1992.

Advanced Public Transportation Systems: The State of the Art, Update ‘94, US DOT, FTA,
Office of Technical Assistance and Safety, DOT-T-94-09, April 1992 ,

Advanced Vehicle Monitoring and Communication Systems for Bus Transit, Benefits and
Economic Feasibility, US DOT, FTA, Office of Technical Assistance, DOT-T-94-03, September
1991, revised March 1993. '

Assessment of Computer Dispatch Technology in the Paratransit Industry, US DOT, FTA,
Office of Technical Assistance and Safety, DOT-T-92-23, March 1992.

EcoPlan, Taxi-Based Paratransit Technology/Operations Packages in Europe, US DOT, UMTA
Technical Assistance Program, DOT-1-86-11, Mayl198_5.




ANI
AOE
ASCII
ATM
AuC
AVL
Baud
BPS or bps
BS
BSC
BSSAP
BTS
CAD
CCU-
CPU

Automatic number identification or identity'f

- Automated order entry

American standard code for information mterchange
Asynchronous Transfer Mode
Authentication Center

~Automatic vehicle location system (cf GPS or Loran)

Unit of measure of data transfer speed equal to pulses or bits per second
Bits per second :
Base Station

- Base Station Controller

Base Station Subsystem Application Part
Base Transceiver Station

‘Computer-assisted dispatch

Channel concentrator unit:
Central Processmg Unit

CentralTaxi Dispatching and Control Center (also »Zentrale)

DACC
DCC
DCS

Dispatching and Control Center -
Data communications controller
Digital Communications System

Deadheading Any vehicle movement while taximeter is off (i.e. passengerless transit)

DRT
DSP
EandH
EEC
EIR
Exch.
FFSK
GMSI
GMSK
GPS
GSM
HLR
Host
ISDN
LAN
LCD
LCG
Loran
LRG
MAP
MDCS

Demand-responsive transportatlon

Digital signal processor

Elderly and handicapped

European Economic Commuity

Equipment Identification Center

Exchange

Transmission protocol

Gandalf Mobile Systems Inc.

Transmission protocol

Global positioning system, based on satellite-intersect technology
Global System for Mobile Communications

Home Location Part :

Mainframe-computer

Integrated Services Digital Network

Local are network

Liquid crystal display

Line to concentrator gateway units

Vehicle location and navigation system based on radio technology
Line to radio gateway

Mobile Application Part

Mobile Data Communication System, proprietary name of GMSI software




MDT
Modem
MS
MSC
MWSt
MUX
NCC
PABX
PC
PMR
Polling
PSTN
RAM
RISC
RS
SSno.7
SUP
Taxi-80
TaxiCom

TaxiPak
UNIX
VAF
VLR
VSU
VTS

Mobile data terminal

Modulator/DEModulator, used for the transmission of data on analogue hnes
Mobile Station : :

Mobile Services Switching Center

German value added tax

Multiplexer

Network Communications Controller

Private automatic branch exchange

Personal computer '

Private mobile radio (system)

Method of receiving documents/files held by a distant mlcroprocessor
Public Switched Telephone Network

Random access memory

Reduced instruction set computer

(cf. RS232)

Operation and Maintenance Center

ISDN User Part

Proprietary name of Volvo TS and later of Ericsson EBS

EcoPlan appeliation for integrated computer, commuter and -communications
systems :
Proprietary name for Motorola software

Computer operating system/environment

Vehicle Activated Functions

Visitor Location Register

Voice switch unit

Volvo Transportation Systems
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